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THE ACCURACY OF VALVE GEARS 





It is a common remark of inventors, in describing the claims 
of new valve gears, to say that they are mathematically correct, 
or that they give an excellent, or nearly perfect distribution of 
steam, but it might be well to ascertain just what such claims 
and assertions really mean. Anyone who has studied valve 
gears by Zeuner’s diagram and equation knows well that for 
all gears controlled by any form of circular motion irom the 
engine driving axle the travel of the slide valve from its middle 
position is a function of the angle of the revolution of the 
crank, that is to say, the slide valve opens, suppresses, exhausts, 
compresses and opens again at equal angles on the crank path 
from either dead point, not at equal point» in the piston stroke. 
From the Zeuner standpoint, therefore, only a crank path equal- 
ity of angles can be termed mathematically correct. Very few 
valve gears have ever been invented which give an absolutely 
true polar-circle diagram, every stage of the valve movements 
being at equal angles on the crank pin from either dead point. 

Designers of valve gear, however, do not desire this sort of 
regularity. ‘Their aim is to produce equality of cut-offs in the 
cylinder, tempered with a slight excess on the instroke suf- 
ficient to recoup loss of piston rod area or in vertical engines 
a slight excess on the lower side of the riston to partially bal- 
ance its weight. Owing to the angularity of the connecting rod 
the piston always travels further on the outstroke than the in- 
stroke, unless it be specially adjusted to avoid this; in other 
words, to get equal work done on both sides of the piston every 
effort is made to prevent such gears from acting with “mathe- 
matical correctness.” Designers of locomctive valve gear, while 
aiming at tempered equal cut-offs on the stroke, do certainly 
try to get the exhausts at equal angles on the crank path, but 
this is for a wholly different reason, namely, to get a regular 
beat for the exhaust, as it is found that an irregular exhaust 
does not produce so good a smoke box vacuum, and needlessly 
tears the fire about. As the crank on a locomotive revolves at 
a constant speed it is clear that to get regular beats exhausts at 
equal crank angles are necessary. 

‘Yo get the cut-offs equalized and tempered on the two strokes 
all sorts of expedients are adopted for “doctoring” the gear, 
advantage being taken of local disturbances in the gear to set 
one off against the other, so as to produce the desired result. 
In link motion work the moral maxim that two wrongs never 
make a right does not hold good. With this object the position 
of the reversing shaft is shifted about, eccentric rods are made 
of unequal lengths, and unequal angles of advance are given 
to the eccentrics. 

Without the dodging and doctoring referred to, all valve gears 
wholly operated by eccentrics or return cranks actuated by the 
driving axle tend, when laid down in their simplest and most 
theoretically dictated forms, to give valve inovements equalized 
on the crank path. All single and double’ écceritric link motion 
gears come in this class. All radial valve gears where the port 
opening movement is obtained by a return crank or eccentric 
also tend to give valve moments equalized on the crank path 
and form one class with the above. Only those radial gears 
where the port opening movement is obtained from the to-and- 
fro motion of the crosshead, tend, so far as local disturbances 
of this gear may permit, to give valve movements equalized om 
the stroke of the piston. 

There is a very common, not to say general assertion, made by 
all sorts of writers, that radial gears are superior to link mo 
tions in giving a later exhaust with less compression. Joy as 
serted this of his gear, claiming that he could work in marine 
engines with a single slide valve only, where before with 4 link 
gear a special expansion valve was necessary. Such a claim" 
not according to fact. No greater improvement in that respec 
is obtainable than by employing a link gear, properly propor 
tioned and sufficiently doctored. Experiments with full-sized 
model boards have demonstrated that for all practical purpos® 
radial gears and link gears, designed for the same engine, with 
same lap and lead, act identically, and the valves operated by 
both more synchronously. 
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THE PASSING OF THE OLD TIME ROUNDHOUSE 


The fine locomotive terminal at New Durham, N. J., which 
is described and illustrated elsewhere in this issue, forcibly at- 
tests to the grateful fact that the day of the dilapidated old 
roundhouse, with its utter lack of facilities so characteristic of 
the nineties, is no more. Although practically the last of shop 
buildings to be accorded its true importance, the rehabilitation 
during the last few years has become general, and few of the 
larger roads remain without examples of up-to-date construc- 
tion, or where plans have not been prepared to remove the an- 
tiquated structures. 

It is a singular fact in connection with roundhouse design of 
twenty years ago that little or no attention seems to have been 
paid to the requirements of the future, although in the instance 
of the erecting and other departments provision was almost in- 
variably made for expansion. Many of the roundhouses were 
out of date three years after they were built, and soon became 
hopelessly so with the advent of heavier power. The severity 
of northern winters renders it absolutely necessary that the 
doors shall be closed behind the locomotives, and this no doubt 
had much to do with giving the present reform its impetus. At 
all events, it is a move decidely in the right direction, and if 
persisted in the former appearance of these important buildings 
will live only as a memory. 








BE FAIR TO THE MASTER MECHANIC 


The unusually large number of “resignations” which have 
been so prominent in connection with the conduct of motive 
power department procedure of late afford additional testimony 
to the now generally accepted fact of the unstability of railroad 
positions in general, and of mechanical offices in particular. It 
would be interesting indeed to delve below the surface for the 
real causes which brought about many of these dismissals, which 
are so charitably cloaked under the guise of voluntary retire- 
ment. “Such an inquiry would reveal some very peculiar con- 
ditions, and if persisted in an astonishing amount of injustice 
as well. 

Circumstances attending the ordinary severance of service 
with a railroad are usually very much involved. In only about 
one-half of the cases is any cause assigned for the action, and 
the victim may remain for years in darkness, and maybe dur- 
ing the remainder of his existence, without enlightenment. This 
teference, not at all exaggerated, is in particular to the office 
of master mechanic, which appears to be that especially or- 
dained to receive the buffets of adverse fate. Of course, there 
are instances quite frequent where a removal is fully justified 
through incompetency, or poor executive ability, and nobody 
wonders, but there are many mysterious decapitations, which 
defy the assignment of a reason. 

Positions are nominally safe, if adequate service is returned, 
until the grade of general foreman has been passed, because 
foremen are shown their delinquencies, and if any exist have 
a opportunity to correct them. Unfortunately, however, and 


| through some undefinable reason, no such liberality is extended 


‘0 the master mechanic, whose ground is often slipping from 
der his feet although he knows it not. 

Two instances are recalled at this writing, and a dozen more 
could be as readily brought to mind, where incumbents of that 
ofice were summarily dropped on very short notice, and with, 
of course, no reason assigned. Both of these men thought them- 
selves absolutely secure in their positions. One of them during 
the three years of his administration had made a substantial 
reduction of some twenty thousand dollars in his payroll, and 
ftch had vastly improved the engine failure situation. They 
burchased homes and identified themselves with their respec- 
le towns. The service rendered by each had been consistently 
god from the start, and they were in all fairness entitled to 
® explanation of their removal. 

Certainly these were instances where inefficiency was not the 


cause. It looks very much as though a factor were present in 
these two cases not in keeping with the dignity of railroad 
management, and that both men were the victims of personal 
spite. Such incidents are not conducive to the inspiration of 
confidence in their superiors which subordinates must possess 
to insure good railroading. Every man on that road holding 
a similar position knew that he was no better qualified than 
the two who had fallen, and the resultant feeling of insecurity 
and apprehension must leave its reflection on their work. 


The master mechanic is deserving of more consideration than 
he usually receives. It is a troubled position at the very best 
and it represents many years of successive promotion through 
the subordinate grades. It does not seem a fitting reward for 
all this effort which must be put forth to place a man in middle 
life where he can only count on the tenure of his job from 
one monthly pay check to another. Certainly it is not asking 
too much that the master mechanic should be extended the 
same right to defend himself which is not denied to his most 
humble subordinate. 


There was a case where a master mechanic had been uni- 
formly successful over quite an extended period, at least three 
years, in charge of one of the largest locomotive terminals of the 
country. It was a union road, but his tact and fairness was such 
that he was fully endorsed by all divisions of its organized 
labor. It was never disputed that his administration was eff- 
cient and economical, yet he lost out on two days’ notice through 
the following combination of circumstances: A certain engine 
from another division did not prove suitable in the fast train 
service for which it hac been sent, and to which it was assigned 
from headquarters without definite knowledge of that service. 


In consequence it was necessary, in order to preserve the 
former good record of this train, that the recently received 
locomotive be taken off, and a return made to the original en- 
gine which had always handled the run satisfactorily. This was 
done, only to be promptly excepted to by headquarters, followed. 
by an order that the assignment of power be carried out as: 
directed. The master mechanic explained fully by tetter that 
the engine which had been sent him was unsuitable in many 
ways, particularly in faulty frame construction which did not 
allow the cylinders to remain tight for any length of time, re- 
sulting in leaky steam pipes and steam failures. The reasons 
advanced were practical and explicit, and on being returned to 
the run a series of failures occurred. 


The headquarters, at least two divisions removed from the 
territory in question, thereupon sent a man familiar with the 
division to run the engine and report. Before doing so he had 
the steam pipe joints reground for the third time in ten days, 
and through virtue of this, which was really necessary from 
what has been said, a successful round trip was made. On the 
completion of this the man returned his report, in which it was 
said that the engine was in every way fitted to handle the train, 
and the impression was created thereby in the general offices 
that the master mechanic was simply “bucking” against the in- 
terference with the affairs of his division. The master mechanic 
was then dismissed from the service with the two days’ notice 
previously mentioned, and on the third, or following day to his 
retirement, the engine was again in the roundhouse for leaky 
steam pipes. 

This incident has been somewhat detailed as illustrative of 
the, at times, curious working of railroad justice. The master 
mechanic was a thorough mechanic who had proved his ability 
through a long period marked by the most exacting require- 
ments. He knew his train service and his engines and if let 
alone would have no doubt continued with equal success. The 
man sent by the general offices to make the demonstration knew 
practically nothing about a locomotive, and was only an indif- 
ferent engineer, and yet his report, after riding but the one 
trip, was blindly accepted despite that the master mechanic was 
already on record in pointing out the inherent weakness of the 
engine in question. After his retirement from the service the 


frames were remodeled and various other changes made as in- 
dicated. 
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DUES os cick sisiehew aisiciewcseee ok | hes: eee 1% to 1.45%...... Pe Pe a ERS RUE Wea wen wiebs 
a om | peaes.-00,000 seca atel 120,000. 
Ee yard a h4% eee 0-6-0. ..'J Freight—60,000......... 80,000. 
a Switch—25,000.......... 250,,000 
NS ee ee a Oe a ates 000 to 15,000......... 40,000 to 45,000. « 
ee ee nner Serer Switch. ..| 4,000 to 55,000.......... 50,000. 
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Two railroads report very little flange wear. 
Five railroads report flange lubricators in use; no other data. 
Eight railroads report no flange lubricators in use; no other data. 
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REDUCTION IN RADIAL THICKNESS OF TIRES 
‘BETWEEN TURNINGS FOR TREAD WEAR 





. REDUCTION IN RADIAL THICKNESS OF TIRES 
\BETWEEN TURNINGS FOR FLANGE WEAR 


TABLE IIT. 
Loss oF TrrE Miteace Due To ExcessivE FLANGE WEAR. 


*Tread wear mileage is obtained between shopping by shifting tires from one pair of wheels to another, thus providing new 
flanges at the point of severest wear. 
+Tread wear mileage has been obtained between shoppings since the application of lubricators. 


4-4-2 Type, operating on Missouri Division, A. T. & S. F. Ry.: 


Mileage between turnings—Flange Wear (74” to 1” vertical) 
Mileage between turnings—Tread Wear (33,” maximum).............. 





Flange Worn 


{Metal removed to build up standard flange... .........-- 
\Tread Wear (Rate 7,” per 60,400 mi.)...............55:- 


Total reduction in radial thickness between turnings.. . 





\Tread W 


Teend Ween {Metal _— ed (To facilitate turning)...........ceseeeeee 





Total reduction in radial thickness between turnings... 











| Average 
| Mileage. 
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MILAGE = 60400 
TREAD WEAR = i. 


TOTAL = é 
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FLANGE W6rn Tires. TREAD WorN TIRES. 
Thickness of Tire. Milenee Thickness of Tire. 
DRA ios iii eaten «aah tee oe OM eck prawns aw 
After first turning, 3}”...... 18,600 || After first turning, 374”. ... ty 
{ After second turning, 23%”. ..| 18,600 || After second turning, 2547... 

Ns After third turning, 2;4,”.....| 18,600 || After third turning, art" Bek 
' SN svn nacencneercmazces ee eee ree 
Estimated total. ..... 74,400 Estimated total...... | 241,600 

| 
| 
Total loss of mileage during life of tires...............++ 
Loss, per cent, "~§9-~" 
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"60,400 
| 60,400 
| 60,400 
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Forty-FoURTH ANNUAL CONVENTION. 


(Concluded from page 280, July issue.) * 





FLANGE LUBRICATION 





Committee :—M. H. Haig, Chairman; T. W. Heintzelman, D. 
|. Redding. 


It has been the purpose of the committee appointed to report 

on flange lubrication to obtain sufficient information to determine, 
1) to what extent trouble from flange wear is experienced, (2) 
the lubricants and means of applying them which are in use and 
(3) the effectiveness of lubrication in overcoming flange wear 
and its attendant evils. A circular of inquiry was issued and the 
committee’s report is based upon the replies received from 
motive-power officials of about thirty railroads representing 
widely different grade, curvature and weather conditions of 
operation. The committee, therefore, feels justified in looking 
upon a synopsis of these replies as indicative of the flange-wear 
siteation and, in general, the effectiveness of lubrication. 

Among the detailed replies to the committee’s circular, two 
oily indicate that the officials represented are not having trouble 
in their territory from flange wear. In addition, five replies 
tate that lubricators are being used or experimented with, 
which indicates trouble from this source. Eight answers, on the 
ther hand, state that the railroads represented have no lubri- 
ators in use, and, unfortunately, no statements are made as to 
jange-wear conditions. Among these are the Erie, in the East, 
and the Great Northern, in the West, both of which pass through 
; mountainous territory, and, therefore, have a large number of 
curves to contend with. The Erie, however, is investigating with 
aview to adopting flange lubrication, a fact which would indi- 
cate that it is experiencing some trouble due to flange wear. 
The Lake Shore & Michigan Southern Ry. reports having no 
trouble with road engines, but in some yards the wear on driving- 
wheel flanges of six and ten-wheel switch engines becomes a 
very serious matter. The Santa Fe has had the same experience 
with six-wheel switch engines where a large percentage of the 
total mileage is made on curved track. 

The railroads reporting flange wear are shown in Table I, 
together with maximum curvature and grade conditions and the 
locomotive types most effected. This table presents a review 
of the flange-wear situation as complete as the data at hand will 
permit 

It will be noticed that with one exception the curvature reaches 
amaximum of six degrees or more. It would seem, however, 
thet the mileage of curved track relative to total mileage would 
produce more effect on flanges than the degree of curvature 
alone. There are a number of other conditions affecting flange 
wear; among them are length of rigid wheel base, speed, lateral 
movement and tire spacing, and the degree of stiffness of engine 
truck, , 

Pacific in passenger service and consolidation in freight service 
are the types on which flange wear is most prevalent. How- 
ever, where types are employed with longer wheel base than the 
consolidation, these are reported as being subject to greatest 
ange wear. In general, if other conditions are equal, it is the 
type with longest rigid wheel base on which flange wear is 
greatest. 


There are some notable exceptions to this rule in passenger 

‘ervice. One division of the Pennsylvania Railroad with engines 
of the Pacific type in service reports greatest flange wear on 
those of the Atlantic type. This is also the case on the Eastern 
lines of the Santa Fe System. While there is no statement 
to this effect, this condition may be due to the Atlantic type 
erating on a section of the road more severe on flanges 
because of excessive curvature. 


There are two classes of expense due to excessive flange wear. 
One results from the metal Jost in producing standard flanges 
afer they have heen badly worn and the other is due to fhe 
loss of revenue and the cost of repairs when necessary to turn 
of remove tires from flange wear between regular shoppings 
ot the engine. 

e figures covering metal loss have been presented accord- 
ig to different standards and it is, therefore, difficult to com- 


_ 


*The July issue contained report as follows: Lubrication of Locomotive 
Cylinders, Safety Appliances, Mechanical Stokers, Contour of Tires, Re- 
pair Equipment for Engine Houses, Main and Side Rods, Locomotive Per- 
‘rmance Under Superheat, Opening and President’s Address, Advisory 


Technical. Election of Officers, Design, Construction, Inspection of Boilers, 


sinitmum Requirements of Headlights, Consolidation, Revision of Standards, 
Saléty Valves 
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pare them. In some instances, the loss has been measured in 
radial thickness of the tires, in others by weight per turning, 
and in still other cases by the value of metal turned off. Where 
stated in radial thickness, the amount varies between % inch 
and % inch. Loss in weight is stated as carying between 55 
pounds and 1,150 pounds per engine per turning, depending upon 
the number of wheels and the extent of flange wear. The loss 
of metal expressed in terms of money value for engines of vari- 
ous types is given as follows: Four-wheel switch, $45; six- 
wheel switch, $50; standard, $50; ten-wheel, $50; consolidation, 
$60; Mallet, $go. 

The total mileage obtained during the life of a set of tires 
appears to be the most satisfactory measure of tire service. On 
this measure as a basis, the estimate presented in Table III has 
been prepared to show the loss due to turning tires on account 
of flange wear compared with the total mileage during the life 
of tires when turned for tread wear. It represents the service 
obtained from Atlantic type locomotives cperating on the Mis- 
souri Division of the Santa Fe. The mileage between tire 
turnings is computed from the aveage mileage per locomotive 
per month and the time between turnings; the average mileage 
per locomotive per month was obtained from records of twenty 
locomotives over a period of eight months. Before lubricators 
were applied, these locomotives averaged 18,600 miles between 
tire turnings before reaching the limit of 1-inch vertical flange 
wear. Since the adoption of flange lubrication, the same loco- 
motives average 60,400 miles between tire turnings for tread 
wear. Figs. 1 and 2 graphically illustrate the method of arriving 
at the aggregate loss given in Table III. In Fig. 2 is shown 
the condition of tires with 5/16-inch tread wear after making 
60,400 miles. To facilitate proper turning, % inch is usually 
removed in the lathe. The total reduction in radial thickness 
between successive tire turnings will, therefore, amount to 7/16 
inch. Fig. 1 illustrates the condition of tires when the loco- 
motive is shopped because of sharp flanges after making only 
18,600 miles. 

That this estimate may be conservative, a very liberal curve 
has been assumed at the throat of the worn flange. In order 
to reproduce the standard tire contour it is necessary to turn 
off 3% inch of metal from the tread. The total reduction in 
radial thickness between tire turnings is 15/32 inch, which is 
1/32 inch greater than the total shown in Fig. 2. Assuming 
a ininimum thickness at the last turning of 2 inches, the differ- 
ence in total mileage during the life of tires under the two 
sets of conditions is 167,200, a loss in tire service of 69 per cent. 
due to flange wear. 

The loss of revenue and the expense of turning and changing 
tires when locomotives are taken out of service because of worn 
flanges is shown by Table IV. The experience of several dif- 
ferent railroads is given and the data presented are as complete 
as it has been possible to obtain. In some instances, where 
flange wear is excessive, when the front pair of tires becomes 
badly flange worn, it is removed and exchanged with another 
pair from the same locomotive. On locomotives with four 
pairs of drivers, two shifts may be made. But under severe 
conditions, it is impossible by this means alone to keep locomo- 
tives in service until the tires become tread worn. In Table 
VI-A, showing the estimated saving due to the use of flange lubri- 
cators on the Southern Pacific, the average mileage per change 
of tires necessitated by flange wear is given as 8,869. The prac- 
tice was to make two shifts of tires before turning. Computed 
on this basis, the mileage between successive turnings for flange 
wear is only 26,607, while tread-wear mileage obtained since 
the application of Iwbricators is 42,15T. 

Since the increasing prevalence of flange wear has been 
forcing it to the attention of motive power officials, many methods 
of lubrication have been applied in the effort to overcome this 
evil. Fourteen different forms of !ubricaturs are now in use or 
have been tried by the railroads reporting to the committee. 
These may be grouped according to the kind of lubricant used 
into the following classes: (1) crude oil; (2) engine and car 
oil: (3) solid lubricant; (4) water; (5) exhaust steam. 

There are four tvpes of lubricators designed to use asphaltum 
base crude oil. These are the Chicago, the Southern Pacific, 
the Canadian Pacific and the Rock Island. Where no other 
name is known that of the railroad upon which the lubricator 
has been developed is used. 

The Chicago Flange Oiler is designed to meet the requirements 
of the Elliott system of lubrication, which embodies a sight-feed 
oiler located on the back boiler head and a delivery pipe on each 
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TABLE IV. 


Loss oF REVENVE AND Cost oF Lasor Due TO FLANGE WEaR. 





—- 





Time OvT OF 
SERVICE WHEN 


Loss oF REVENUE. 


LaBor CHARGES. 


A 





SHOPPED FOR 
SHARP FLANGES. 


RAILROAD. 


Per Shopping. | To Change Tires. To Turn Tires. 











S. P. —Sait Lake Div... . 
IR od chien dnae'e 5 to 80 hours7f. 
18 to 20 hours.. 


P. R. R.—W. Penn. Div....| 24 hours up.... 


Vandalia 2 or 3 days..... 


(To turn-60 h’rs. 
{To change— 


fShop—10 hours 
\R. House—2 d’s 


24 hours 


5 or 6 days... .- 








T. R. R. Ass’n of St. Louis. .| 2 or 3 days..... 





| $5 to $35... 





KR 
s 


4-6-2.. 4-6-2.. 


wm G9 op 
SNILRSSSSS 








| 4-4-2,.| 
** 2-10-2. .| 


(4-6-2... 
About $30.00. . (3-88. 


(2-6-2. 
12-8-0., 
f4-6-2.. 
\2-8-0.. 


4-6-0.. 
2-8-0.. 


$2.10 to $2.70 
2.80 to 3.60 


0-6-0..| $12.00. 
Mallet., 90.00, 


2-8-0... 92. 
4-6-2.. .88. 


2-8-0.. 
-006-.. 


Mallet. 
(0-6-0. 
$10.00 to 15.00 ee 

4-—6-2.. 
ieee 
0-6-0.. 


0-6-0. . 


10.00. 
4.80. 








$4.40 to 4.92... 











*Two pairs of tires exchanged. 
t$19.80 for 4-6-2 type with retaining rings. 


t+ Depending upon number of wheels, and whether tires are 


replaced. 


side of the engine leading to the flange nozzles. The oiler is 
similar in general appearance and principle of operation to the 
sight-feed valve-chamber lubricators in general use in America. 
The manufacturers recommend that the nozzles be located 15 
inches above the rail, 2 inches from the flange toward the out- 
side of the tire and close in toward the tread. Where two pairs 
of nozzles are used, each delivery pipe is branched through a 
“T” pipe connection. Where more than two pairs are used 
either two-feed oilers or one four-feed oiler should be provided. 
The manufacturer’s practice is to apply one pair of nozzles in 
front of forward driving wheels on road engines; one pair in 
front of forward drivers and one pair back of rear drivers on 
switch engines; on Mallet engines in road service, one pair in 
front of forward drivers on both engines, and in pusher service 
one pair in front of forward drivers of both engines and a third 
pair back of rear drivers on high-pressure engine. 

The Wabash Pittsburg Terminal Ry. applies nozzles to all 
drivers on standard type; to front and main drivers on ten-wheel 
type; to front and back drivers on consolidation type; to main 
and back drivers on six-wheel switch engines; and to front and 
back drivers of both engines on the Mallet type. A few con- 
solidation engine trucks are also equipped. 

The Lake Shore & Michigan Southern Ry. applies lubricator 
nozzles to all drivers on switch engines. The practice adopted 
by the Santa Fe System is to apply nozzles to the rear of for- 
ward drivers where trouble is experienced from frozen sand 
pipes with nozzles placed in front of the drivers. 

The lubricator developed by the Southern Pacific Company 
after experiments covering the use of a number of other methods 
of delivering oil to the flanges consists of a steam-jacketed re- 
ceptacle holding about one and one-half pints of crude oil, 
which is fed by gravity through a needle valve into the one-half- 
inch delivery pipe. A clamp bracket gripping the pipe just be- 
low the oil cup secures the oiler to the engine frame in front 
of the forward drivers. Loosely sliding upon the delivery pipe 
is a piece of one-inch pipe over the lower end of which is 
slipped a short section of one-inch rubber hose. The projecting 
end of the hose is shaped to fit the throat of the flange and acts 
as a shoe to distribute the oil. A weight rigidly attached to the 
upper end of the one-inch pipe holds the shoe against the flange 
at all times. The oil-cup jacket is supplied with steam from the 
air-pump exhaust pipe, which serves to keep the oil in a fluid 
state during cold weather. The drip from the jacket runs along 
the delivery tube, tending to prevent congealing of the oil before 
reaching the flange. 

The Canadian Pacific Railway, having tried hard grease and 


{Based on gross earning capacity. 
**No engines shopped heeause of sharp flanges. 


replaced by others, or same tires are turned and 


engine oil without success, is about to try crude oil in a lubri- 
cator similar to the Southern Pacific type in principle. Oil is 
fed through a regulating valve from the cup to the feed pipe and 
flange shoe, which consists of a piece of rubber hose. Steam 
from the air-pump exhaust pipe passing through a coil placed 
within the oil cup maintains the oil in a fluid state. 

The Chicago, Rock Island & Pacific Ry. is using a lubricator 
on two Pacific type locomotives in which the oil receptacle stands 
upon the running board over the right cylinder. Exhaust steam 
passes through a pipe leading from the exhaust cavity in the 
cylinder casting to the oil cup. The accumulation of condensation 
in the oi! cup lifts the lubricant into the delivery pipe, exhaust 
steam carrying it to the flange. The flow of oil is controlled by 
the engineer through a globe valve operated by a rod extending 
back to the cab. A check valve placed in the pipe leading from 
the cylinder exhaust cavity prevents a back flow of oil through 
this pipe. 

There are two lubricators in use employing lubricant in solid 
form: the Collins and the Turnbull. The Collins has a bracket 
attached to the frame supporting the lubricator in position betore 
the driver.* The angle of the lubricator is adjustable to sul 
conditions imposed by the location of the bracket, on which it's 
laterally adjustable. The angle should be as nearly as possible 
twenty-five degrees from a line parallel to the axle and it should 
be paced on the horizontal center line of the wheel. 

The Turnbull lubricator embodies the same principle as the 
Collins, spring pressure holding a cake of hard grease against 
the flange. The committee is informed by the manufacture! 
that this device is no longer marketed. 

Great economy in the use of lubricant is claimed for hard- 
grease lubricators. When the flange has become once coatet 
there is no further deposit of lubricant until this coating 
removed by contact with the rail. 

The feed is automatically regulated to suit the varying needs 
of the flanges. On the Colorado & Southern Ry., however, " 
has been found that the grease used in the Turnbull lubricator 
absolutely loses its merit in either wet or cold weather and its 
use has been abandoned. On the Canadian Pacific, Lines West, 
hard-grease lubrication has been found unsatisfactory. The com 
mittee is unable to state what type of lubricator was used. 

Several methods of delivering engine and car oil to the flange 
have been tried. The simplest is a piece of pipe or hose secure 
to the frame in front of the driver in such a manner as to cause 
the lower end to bear against the flange. The pipe or hose 16 


* See AMERICAN ENGINEER, Oct. 1910, p. 415. 
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flied with oil-saturated waste, which acts as a swab, more oil 
heing supplied from time to time. ‘This type is sometimes varied 
by providing a graduated feed-oil cup to supply oil to the swab. 

Although this simple device has proved beneficial, it has usually 
heen abandoned for some more efficient method of lubrication. 
Where the waste comes in contact with the tire, if packed hard, 
it will glaze and cease to be effective. If loosely packed it will 
be drawn out and lost. 

Crude oil is being used in this manner on the Illinois Cen- 
tral Ry. A piece of 2-inch tube is flattened at one end and 
shaped to the contour of the flange. It is clamped to a hinge 
bracket so that the weight of the pipe itself tends to keep it in 
contact with the flange. The tube is packed with waste saturated 
with fuel oil. The shape of the opening at the flange is such 


‘rABLE Vila. 
EstiMATED SAVING By Use or Driver FLANGE LuBRICATORS ON FoRWARD 
Drivers OF Mountain Encines, Soctuern Pactrtc. 


1. Total mileage of ten selected engines before application of flange 
lubficators ; from January 1, 1906 to date of application 

2. Total cost of tire attention, from January 1, 1906 to date of appli- 
cation of, flange lubricators. .........:......0.... 

3. Cost of tire attention per mile run, before application of flange 


629,703 


$6,108 .00 


dane gcc TR OTTER TENT COE ee CT ET TT eC $.0097 
4. Number of times tires were changed from January 1, 1906 to de ite 

of application of lubrieators, including tire turning. . . . 71 
5. Average mileage per ae of tire, before — ation of lubri- 

i ty EULER TOC OTT E PUTT ‘ S,S0U 


6. Tots al actual mileage of ten se elected engines since applic ation of 


PE IN 05 ic 1c races ben Se anne Seuncawades $21.51 
Ya Awe rage mileage per change of tire since applic ation of flange 
rn SERRE CRT CTC OF Peer i nee 12,151 
8. Cost of tire attention per mile run after application of flange 
IMIG 5 nlc vhaes Wi. oNTK ARES Aaa eLA hea eketandauwen §.002041 
9. Percent of inerease in n mile age pe r change 0 EEE 375 
10. Percent of decrease in cost of tire attention per mile run. ...... . 79 


Total Cost 
Average oie | Total 
g Total . of tire 


69 CONSOLIDATION Mileage . Cost per 
I.NGINES. perengine | Bog Mile Run. | One Veer’. 
or Year. > Lear's 
per month. | ! ” oe 
Service. 
Before application. ol 2491 | 2,062,548 $.0097 $20,006 . 72 
After application. ..... ' 2635 2,181,780 4,453.01 


002041 


Estimated saving effect- | 
ed on mileage obtain- 
ed with flange lubri- 

eators based on cost | 

per mile before use of 


SE ee, ee eee ee 2.181.780 3.007659 | $16,710.25 
that the waste will not be in contact with the tire. This device 
is being used to a limited extent on Pacific type engines with 


very littl apparent benefit. It is not reliable in cold weathe1 

The Canadian Pacific has experimented with a syphon lubrica 
tor using engine oil, but this has proved ineficient and has been 
abandoned for the fuel-oil lubricator. 

Another simple device has been applied to six-wheel switch 
engines in the Chicago yard of the Santa Fe. It is simply a 
block of wood resting upon the tire and grooved to fit the flange. 
A waste-filled cavity contains engine oil which feeds through a 
-inch hole to the flange. The block is loosely anchored, and 
is usually applied to forward and back drivers. 

rhe Chicago, Rock Island & Pacific Ry. has ten Pacitic and 
three consolidation locomotives arranged with piping to carry 
Water irom the tank nozzles spraying against the leading drivers, 
Chis means of lubrication is of very limited service. The pipes 
ttn horizontally along the engine frames and cause trouble by 
Ireezing during winter weather. 

_The Pennsylvania Railroad has made use of exhaust steam 
Irom the air pump, with what success we are not informed 


Of the lubricators described, all are in very limited use except 
those using erude oil. 

1. : : , oh 

range lubrication on the Santa Fe has been developed to its 


Present state after experiments covering the use of most of the 
simple devices, such as swabs of oil-saturated waste, water-jets 
operate from the injectors and the block type. These have all 
Proved to be in some manner unsatisfactory. In using the simple 
swab difficulty was found to keep it against the flange and the 
Waste was frequently lost. When forced against the wheel 
With sufficient pressure to insure constant contact the pipe was 
rapidly worn away, sufficient heat often being generated to ignite 
the waste. The water jet caused clogging of the sand pipes 
Water and engine oil have both proved too light to satisfac- 
torily resist the action of centrifugal force, being thrown away 
from the throat of the flange before reaching the rail. lt has 
been found that the wood block lubricator spreads oil over the 
lire tread and. consequently, tends to cause slipping of the 
drivers, 

_Crude oil is now in general use for flange lubrication on the 
Santa Fe System. Oil from the Kansas field has not been found 





heavy enough to properly adhere to the flange, but that from 
Bakersfield, California, which is now used, has proved very 
satisfactory. 

Experience indicates that the delivery of a proper lubricant 
to the flange will reduce the wear of both flange and rail. The 
committee’s information is confined largely to the resuits ob- 
tained by lubrication with crude oil. California crude oil con- 
tains a high percentage of petroleum asphalt. When delivered 
to the rail by the driving-wheel flange, it forms a thin coating 
of paste on the inside of the ball of the rail which does not run 
or spread over the top. When all engines on a division are 
equipped with lubricators the rails cn the outside of curves will 
become thus coated and friction will be reduced on all wheels 
passing over the track. The resulting reduction in flange wear 
is noticeable on both passenger and freight car wheels, but data 
is available for locomotive driving wheels and tender truck 
wheels only. It necessarily follows that train resistance is 
much reduced on curves. 

Reference has already been made to the losses due to flange 
wear in Tables If] and IV. ‘The record of Atlantic type loco- 
motives referred to in Table III is a good illustration of the 
service of flange lubrication. These locomotives operating on 
the Atchison, Topeka & Santa Fe Railway averaged four months 


with a mileage of 18,600 between tire turning due to worn 
flanges. The division to which they were assigned includes a 


large zmount of curved track and to increase the mileage between 
tire-turning flange lubricators were applied. Since their adop- 
tion, tires on the same locomotives remain in service about 
thirteen months, when it becomes necessary to turn them De- 
cause of tread wear. During this period, the engines will 
average a total service of 60,400 miles. It must be added, how- 
ever, that at about the time lubricators were applied, a grade 
revision commenced and the curvature has since been reduced 
on the division over which these engines were operated. But 
this was not completed soon enough to have any marked effect 
in the saving which was immediately apparent after applying 
lubricators. 

The block lubricator previously described applied to six-whkeel 
switch engines has extended the period between turning for 
flange wear in some cases from two months to one year. 

On the New Mexico Division, a 65-mile section of which 
has 288 curves of 6, 8 and 10 degrees, it was found impossible 
to keep engines of the Santa Fe type in service for more than 
18.000 to 20,000 miles. After one of these locomotives had 
made this mileage flanges were so badly worn that it was neces- 
sary to remove all wheels and turn the tires or shift them 
from me pair of wheels to another. At the present time, with 

lubricators applied, they are making as high as 35,000 to 40,000 
miles between shoppings with no evidence of flange cutting. On 
Pacific type locomotives operating through the same territory 
the difference is even greater. Th mileage formerly obtained 
was about 25,000 to 30,000, which has been increased to 75,000 
to 100,000 miles, with flanges still in good condition. The per- 


TABLE VI. 
TENDER Trucx WHEELS. 
Savine Errecrep By Use or- Driver FLANGE LusrtcaTors ON Forwarp Drivers 
oF MOUNTAIN Enamres, SouTHERN Pacirtc. 


Total mileage of ten selected engines before application of flange lubri- 


























eators, from January 1, 1909, to date of application ............... 629,703 
Number of pairs of tender truck wheels changed from January 1, 1909, 
to date of application of flange lubricators..................-.4- 148 
Mileage per change of tender truck wheels... ...... “ist eceuin 3,517 
Estimated cost to change one pair of tender truck wheels............ $15.55 
Cost of tender truck wheel tire attention per mile run........../.... .00442 
Number of pairs of tender truck wheels changed from date of appli- 
cation of flange lubricators to December 31, 1908................ 9 
Total mileage of engines from date of application of flange lubricators 
CO EOC ER, NI haw i ne cknde dc ndencscsckdaudeduveedetaeus 169,529 
Miles run per change of tender truck wheels................00-0000- 18,837 
Percent of increase in mileage per change of tender truck wheels...... 435.59 
Cost of tender truck wheel tire attention per mile run............... .00082 
Percent of decrease in cost of tire attention. ................0eeeeee 81.45 
Br 
Average | Estimated tre se 
69 CONSOLIDATED Mileage Total Cater |. oe 
ENGINES per month mileage Mile Run of tire atten- 
ecieaidieeeiie . | se : - tion-one year 
per engine. | per year. | service 
Before application. .... 2,491 2,062,548 $.0042 | $9,116.46 
After application.... .. 2,559 2,118,852 .00082 1,737 .46 
Amount saved by use of 
ER FEC r ree | | an eee $7,379 .00 
| 











formance of lubricators has been closely watched in this terri 
tory. There are instances where lubrication has not entirely 
stopped flange wear because of the difficulty experienced in 
getting engineers to give the lubricators proper attention. 
There are no data on the Santa Fe to show the exact increase 
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in the life of rails on curves effected by the flange oilers. On 
the New Mexico Division, with 100% of the locomotives equipped, 
\t has been estimated that there ‘a been an increase of about 
two months in the life of rails, th: ut _previously required chang- 
ing about every thirteen montis. This is an increased life of 
15 per cent. In territories where no figures are available, it is, 
however, the opinion of all officials that the flange oilers have 
materially decreased rail wear. 


TABLE VII. 


REcokv oF WEAR OF FLANGES IN CuNNECTION WITH TEST or 
Cuicaco FLaNce O1eErs. 


N. & W. Ry 


EQUIPPED WITH FLANGE O1LERS—ENGINES. 








In SERVICE. WEAR OF FLANGES. 





Wear 
Mileage. per 

Max. | Min. Avge. 10,000 
Miles. 





From To 


Average 





6-29-09. 
7-17-09. 
8-6-09. . 


11-11-10} 49,256... 
8-29-10. 
8-22-10. 


R-1 .36”| L-1 .04” 
43,634... | L-1 .27”| | R-1 .07” 
38,938... | L-1 .22”| R-1 .02” 


ia. 
156”. . 
a’ .. 


.034” 
.036” 
.032” 

















-155” —.034” 





Not EquirreD wiITH FLANGE OILERS—ENGINES. 





8-12-10.| 36,728... | R-4 .30”| L-3 .00” 
8-11-10.| 40,251... | R-1 .27”| L-3 .03” 
8-18-10.| 35,628... | L-4 .11”| R-3 .02” 


| 8-4-09.. 
| 7-23-09. 
| 9-15-09. 


.040” 
035” 
.018” 





Average of Engines .031” 





TaNk STEEL WHEELS BEHIND ENGINES WITH OILERS. 





51” | L-2 .02” | .22077. 


| 
. | 
L3 42" | R-3 .03”| .17"... 








TANK STEEL WHEELS BEHIND ENGINes WirHouT OILERS. 





Se ee ae ae Pee R-4 .00”| .10”... 
aces. leveveeeeeleosveeses | SB .2? | RO 00") SOF...) 


| 4 





Average of both 











Cost per 10,000 
iles. 


ENGINE Used Gal. 





42 25 $2.15 
40 f 2.29 
48 f 3.08 











The Southern Pacific has gathered data showing the saving in 
tire attention effected on consolidation locomotives in mountain 
service. The average mileage per change of tires has been 
increased from 8,869 to 42,151, the cost of tire attention being 
thereby decreased 79 per cent. The miles per change of tender- 
truck wheels has been decreased in still greater proportion. From 
3,517 before the adoption of lubrication it has been extended 
to 18,837, with a decrease in cost of tire attention of 81.45 per 
cent. 

The effect on wear of rails has been no less marked. 
rails on 8-degree and jo-degree curves would last only 
eight or ten months, conservative figures place the life 
poner: ul application of flange oilers at about three years. 

It is a fact that any device not directly necessary to the 
operation of the locomotive must perform its function with 
very noticeable results before winning the approy al of the engi 
neer. Flange lubricators on the Southern Pacific have become 
a necessary part of the locomotive equipment in mountain terri- 
tory. When not working properly engineers complain seriously 
until they are repaired. Locomotives ride easier and smoother 
around curves, without the tendency to climb the rail which 
is evident when flanges run without lubrication. 

On the Wabash Pittsburg Terminal Ry. before the application 
of lubricators the average time between shopping for sharp 
flanges was eight months. A ten-wheel freight engine, working 
on a section having maximum curvature of it degrees 28 m‘n- 
utes, would not run three months before developing flange wear 
to such an extent that tires had to be turned. Since applying 
the lubricator this engine working on the same section of the 
road was out twenty months before shopping, when iires were 
turned for tread wear. Since the application to all locomotives 


Where 
about 
since 


———=—£_=_= 


there has been no occasion to turn tires for flange wer. It 
has stopped almost entirely on wheels to which the oil 
ered, and oiling the drivers materially decreases the wear on ep- 
gine-truck wheel flanges. In some cases, oil has been applied to 
the trucks where wear was unusually excessive. Mallet loco- 
motives showed some signs of cutting the front flanges on the 
low-pressure engine. By plugging the nozzles leading :o the 
back drivers on this engine and delivering the same amount of 
oil that was previously used on both pairs to the front wheels, 
the cutting lias been reduced and it has been found that the other 
wheels are sufficiently oiled. In addition to the direct benefit 
to the locomotive, there has been a decrease in the wear of 
switch points and rails on curves, as well as a decrease in the 
number of derailments. Flange wear has also been reduced on 
tender truck wheels. 

The Atlanta, Birmingham & Atlantic Ry. has obtained 
as 50,000 miles out of locomotives that ran only 
miles before lubrication was adopted. A _ ten-wheel locomotive, 
weighing 130,000 pounds on drivers, in making 18,5908 miles, 
had cut the front flanges very badly. Owing to the rush of 
work it was necessarv to keep the engine in service if possible 
A lubricator was applied and the engine again placed in service. 
After making 34,495 additional miles, the flanges showed no 
further wear. The tires were shifted and the engine again 
put into service. The Elliott system is in use on this railroad 
The cost of oi! has been about 3 cents per 100 engine miles. 

The Norfolk & Western equipped four consolidation loco- 
motives with lubricators and compared them in service with 
three others of the same type. The data obtained are presented 
in Table Vil, which shows for each engine the wheel having 
maximum wear, the wheel having minimum wear and the ay- 
erage for all wheels, which is reduced to wear per 10,0c0 miles 
for the purpose of: comparison. The average wear per 10,000 
miles averaged for the three locomotives without lubricators 
is slightly less than the same quantity shown for three engines 
with lubricators. 

A service test of a yard engine was made on the 
Terminal Ry. The vard where this engine worked is so located 
that the front and back flanges on the left side of the engine 
became worn to such an extent that the engine began to climb 
the rail after being in service about three months. It was then 
necessary to change tircs. The engine, eauipped with a flange 
oiler, was put in service with a new set of tires and remained 
in service under these conditions over a_ period of thirteen 
months, when it was shopped for other repairs. The flanges 
were still in condition. The results obtained were made 
possible by the careful attention the lubricator is reported to 
have received from the engineer. 

The foregoing instances indicate the service of flange lubri- 
cation under some of the worst conditions affecting flange wear 
reported to the committee. Further data are presented in Table 
VIII. Opposite the initials of the railroad reporting is indi- 
cated the benefit derived from flange lubrication. 
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lubricator. 


oes 


vers 


that he is gettns 
erude 
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purpose. This view was 


& S. F.). In 
a question of FE. W. 


closing his paper, Mr 
Pratt (C. & N. W.) 
to the application of flange lubricators to trailing whecis. 
that none such had been applied direct as yet on the S 

flange 
the life of the trailer wheels by spreading oil en the 1» 
rail. ‘The effect 


to some 


but there is every indication that the lubricator 


has also been observed under the tend 


extent on the wheels of the cars. The effect 


ping is not serious. 
PREVENTING DEVICES FOR FIRING UP LOCO- 
MOTIVES AT TERMINALS 


SMOKE 


Chairman; 
Jones. 


Committee :—E. W. Pratt, 
J. B. Kilpatrick, E. F. 


J. C. Mengel, R 


The various reports and the experience of the indivic oe 
bers of the committee would lead to the following reconmende 
tions: 
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- TABLE VIII. 
Errect OF FLANGE LUBRICATION. 
MILES OR TIME IN SERVICE. 
ne , Tires KuN No. 
RAILROAD. FLANGE WEAR TILL ia ENGINES 
STOrrED. TreAD WEARS : — EQuiPpPED 
‘| Before Lubrication. After Lubrication. . 
, f One 2-6-0 |Pass. Engine. 1 P 
Oe | OP Cee eer ee Much reduced. .| Yes........... \3or4 months. ....... ain f 24 
re eee rer Much reduced..| Yes........... SEWN 6 ac cbadiescam rae 2 
S. P.—Sacramento Div......... y Seer » ee Seewameyv.  . © ©. bateeceeaen 
S. P.—Salt Lake Div........... Much reduced. .}'*............. POET eT | er Pepe ery eee ere 49 
r. = Road—13,000 to15,000} 50,000............... 1 i 
BM ovo sicntsndcccenads ae , {Switch -trpomn.” + yoo alia (25 
1 ' , General repairs, \ 
C. & S.— Narrow Gauge......... Wows KS a's04 Wevssskenats eer Te te hie pam f 4 
, , r General repairs, 
2 Se eee ae , A ee ee {20 aw gel i 24 
‘ . » . Some Instances. \ ‘ 
L. S. & M. S.—Yard Engines oie Yes { alii. |. ate - } 15 
, ro f 0-6-0} type. } 
Be Ovescaiwasniete Ceeaeenawes Riek eeeudes MO ioe. Hes Os cles ccaen Tc eens y 
, , i ¢ = 
We ore es Swe ceran sine e's TRE Saceowese as PE eee \4 months............ Reis { 20 
Santa Fe—Coust Lines......... ECE Yes 4 Tread wear life...... eer ree 240 
, a , — f Pass.—25,000 to 30,000) 75,000 to 100,000..... 
a ee is eco, Basso neays ™ ‘| Fr’t—18,000 to 20,000.| 35,000 to 40,000... ... 
= Rt : > ii f 4-4-2/ type. \ 9 
Santa Fe—East. Lines. ........ ee woul we I\18,600........2..---. 60,400.......0..ceee. { 120 
Santa Fe—Gulf Lines. ......... Reduced....... | err GGG eis eed oes 75,000 to 80,000...... 30 
Santa Fe—So. West. Lines...... Reduced...... Not always. ...; 10,000 to 25,000. ..... baad ely os i L oad ra ente 
T. R. R. Ass’n of St. Louis. ..... Reduced....... No...........-]| About 6 months. ..... About 8 months. .... 2 
M. Ry .of St. Louis............. Reduced....... Applicatijon too recent to determijine. 4 
[SS eee eee ee Reduced....... Applicatilon too recent to determiine. 40 
P.R. R.—West Penn. Div...... i, Serer ROR sé ccm atare side Coen ee e B eee oe ha aa bea 13 
CE er eee ee rere ee i eee See Table} VI. and Figure 19. 4 
SS, SPO Corer rer er ee Its cc easers Experience |limited. Few 
ot ee er ee erie ene Hard Grease |and Engine Oil |Unsuccessful. Few. 
































*Tires were turned for tread wear before lubricators were applied. 
Increased life partly due to distribution of wear produced by turning the engines. 


{Data apply to engines in pusher service. 


BOILER CONDITIONS BEFORE FIRING UP. 

rirst—The best results are obtained by filling up locomtive 
boilers with hot water previous to firing up; the temperature re- 
ported varying from 110° F. to over 200° F., the higher being 
preferred on account of aiding combustion and lessening the time 
required to raise steam in the boiler. 

~econd.—Where hot water is not available, the temperature of 
water in the boiler may be raised by injecting live steam below 
the water line; but on account of the loss of time, the heating of 
the water, either before or while the boiler is being filled, is rec- 
ommended. 

INDUCED DRAFT. 

Third—Two roads reported the use of large fans, connected 
with the smoke jack above the roundhouse roof, as a means for 
producing draft. One of these roads advises that this device was 
used and tested for a considerable length of time, but was found 
msatisfactery and abandoned. The other road is still experi- 
menting along this plan in connection with a “smoke-washer,” 
and is not vet ready to report upon its results except as to its 
difficulty in the maintenance of the plant—the metal parts having 
een eaten out several times during the vear’s experiments. 

All other roads report the use of a roundhouse steam blower 
and the locomotive blower used exclusively. 

METHODS OF FIRING UP. 

Fourth—From the reports it would appear that almost every 

combination of wood, fuel oil, shavings, cobs, coke and bituminous 


coal had been used, with more serious objections to some than 
others. Several roads reported extensive trials of coke, but its 
use has heen almost entirely abandoned because the ashes and 


gases omitted from the smoke jacks are much more objection- 
able than smoke when roundhouses are located near viaducts 
or high buildings; furthermore, it is almost impossible for em- 
ployees to work in the roundhouse when engines have to be 
moved from under the smoke jacks to do necessary work, and 
uso the cost of coke is greatly in excess of other fuels in most 
‘ections of this country. 


While the smoke from wood varies considerably in accordance 
With the size, quality and amount used, still it is more generally 
‘mployed for kindling fires than any other fuel where the greatest 
‘tort being made to prevent smoke at such times. 

APPLY BITUMINOUS COAL CAREFULLY. 
Fifth —The plan of raising steam to nearly working pressure 
'Y means of wood or coke alone has been tried by many roads, 
but abandoned when it was found that the same results could be 
obtaine by adding bituminous coal carefully to the wood fire 
diter th. temperature in the fire-box had been somewhat raised. 


Sixth—In general the conclusion is, that although there are 
many devices for reducing the amount of smoke from locomo- 
tives after steam is raised and engines are working, and while 
it is possible by great care and attention on the part of the round- 
house force to reduce the amcunt of smoke emitted during this 
period, at the same time we find no practical way to entirely 
eliminate all smoke while firing up locomotives at terminals. 

Discussion.—This subject proved to be of much interest. It 
was brought out that the smoke prevention ordinances are 
now becoming quite general, and in many quarters may be 
designated as unduly severe. It was fully brought out in this 
discussion that although objectionable in many ways, weod is 
about the only material which can be employed for firing-up 
to reduce the emission of smoke to a minimum. W. E. A. 
Henry (Penn.), J. W. Foge (B. & O.), R. D. Smith (B. & A.), 
C. E. Chambers (C. of N J.), recommended this practice and 
are using it. The replies of the committee in general indicated 
where wood was rather scarce, the use of old ties, and es- 
pecially scrap car wood was in particular favor. 

R. D. Smith mentioned that the installation of hot water 
washout and filling systems at the important terminals of his 
road has considerably lessened black smoke due to the shorten- 
ing of the process of firing-up. He believed, as did several 
other speakers, that careful supervision over the operation and 
intelligent handling is of material assistance toward the end 
desired. 

T. H. Curtis (L. & N.) commented on the failure of a 
smoke washing device which had been recommended by the 
smcke department. of Louisville and installed in a roundhouse 
on that line. This device consisted of a duct connecting the 
smokejacks to a fan, and from there to a large tube, :nto which 
was injected a spray of water, and the washing of ihe smoke 
precipitated the carbon, making the smoke much less objection- 
able. It proved impossible to maintain ihe device due to the 
combination of gases and moisture, and it was abandoned. 

E. W. Pratt (C. & N. W.), in connection with smoke wash- 
ing. mentioned that experiments are sti!l under way in that 
direction, but added that in order to reduce the concentration 
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of the sulphuric acid in the water that is used to wash the smoke 
it requires about half a million gallons per day, which at seven 
cents a thousand gallons represents about $35 per day for 
water. 


REPORT OF COMMITTEE ON BEST CONSTRUCTION 
OF LOCOMOTIVE FRAMES 





Committee :—H. T. Bentley, Chairman; F. J. Cole, L. H. Fry, 
G. S. Edmonds, E. D. Bronner. 


The committee, called upon to make a report on Locomotive 
Frame Construction, has given the subject very earnest con- 
sideration, and the members who responded so fully to the 
numerous questions asked furnished valuable data for the 
committee to work from. At the convention in 1904 this sub- 
ject was very ably uandled by a strong committee, and not- 
withstanding the great increase in size of locomotives, the com- 
mittee’s recommendations still hold good and the frames still 
break. 

Cast steel, made to a rational specification, careful foundry 
manipulation, adequate and suitable annealing, was spoken of 
as one of the remedies for frame breakages at that time, and 
it still is the favorite material, if properly designed, made and 
annealed. The clip binder was then, and is now, more used 
than probably any other type, the bolt and thimble style having 
been discarded in modern practice owing to stretch of bolts. 

The specifications suggested by the Committtee of Steel-cast- 
ing Manufacturers, and submitted to the Association in 1904, are 
as follows: 

Material : 


Acid open-hearth steel.......... 


.28 carbon. 
.05 phosphorus. 
.05 sulphur. 
) .60 manganese. 


) 
| 
{ 
{ 


Frames will be rejected that show: 
Less than .20 or over .35 carbon. 
Over .06 phosphorus. 

Over .06 sulphur. 
Over .70 manganese. 

Tensile strength per square inch, not less than 55,000 pounds. 

Elongation in 2 inches, not less than 15 per cent. 

All frames to be annealed. 

After seven years it would be interesting to learn from the 
members if these specifications are entirely satisfactory, or, if 
not, what changes should be made to make them so. While 
the breakage of a frame is a serious handicap, especially during 
busy seasons, yet the work of repairing has been simplified so 
that it is now possible to weld them in place with thermit, oil, 
etc., and what used to be a two weeks’ job, when all wheels 
had to be removed and frame taken to blacksmith shop, can 
now be repaired in place by dropping one pair of wheels and 
using oil, etc., and engine returned to service in a few days. 

CONCLUSIONS AND RECOMMENDATIONS, 

1. That frame breakage is even more general and serious 
than we were at first led to believe, very few roads being free 
from this trouble. The longer the wheel base of engine, ordi- 
narily, in combination with a roadbed having comparatively 
short curves, and with frames poorly designed or of inferior 
metal, or engines not properly kept up, the greater the trouble 
will be with frames breaking. This latter factor may not be 
reflected until after the engine has been put in good condition, 
and then a frame may finally break as a result of the previous 
poor condition of the engine. 

2. We believe that with frames properly designed, if made 
of a good quality of cast steel, thoroughly annealed, with suit- 
able cross bracing and engines kept up in reasonably good shape, 
breakage will practically be overcome. 

3. That a cast-steel, one-piece frame, properly designed, of 
good material and thoroughly annealed, is better than a wrought- 
iron frame, because of the difficulty in welding up the large 
section in a perfectly satisfactory manner, and also because, in 
a casting, bosses, lugs, etc., can be added without the necessity 
of bolts and studs. 

4. That a bar frame is better than a plate frame, this being 
the opinion of people who have used both; the plate frame 
causing about as much trouble with breakage in Europe as bar 
frames do in this country. 

5. The strap binder appears to be the favorite form of tying 
frame jaws together, although the cast-steel box binder, with 
adjustable wedges, has a number of friends, on account of its 
simplicity and ease with which it can be handled. The toes at 
base of jaws should be of sufficient depth and size to give plenty 
of metal to anchor to, whichever binder is used. 

6. Cases have been reported where frame breakage was di- 
rectly traceable to expansion of boiler not being properly taken 
care of by the use of sliding shoes; these shoes, if too tightly 
fitted or cramped in bolting, or if not lubricated, may prove un- 
satisfactory Supporting boiler by means of vertical plates, if 
of sufficient strength, provides a satisfactory means of taking 











care of expansion without imposing undue strains upon the 
frames. 

7. We would recommend to steel manufacturers the neces- 
sity of making a study of locomotive-frame casting, and the 
proper annealing of same, as a number of roads are using 
wrought iron, but would prefer steel if they could secure re- 
liable castings. 

8. As a general proposition, frame breakage does not ordi- 
narily occur until engine has been in service two years or more, 
the older the engine the greater the trouble; we have come 
across cases, however, where they have broken earlier than this 
on account of flaws, poor welds, or other defects, 


ABSTRACT OF REPLIES TO QUESTIONS. 

The breakage of locomotive frames appears to be very gen- 
eral, from the nature of replies received, as twenty-four rep- 
resentative roads out of twenty-five stated that they were hay- 
ing trouble in this direction; one road, with only fifty-nine en- 
gines, reported no trouble; anotner says, having some trouble, 
but nothing serious, while a third replies that, with cast-steel 
trames, considerable difficulty is experienced. The absence of 
frame breakage reported by the Trinity & Brazos Valley Rail- 
way Co., having fifty-nine engines, led us to write Mr. Sea- 
brook, the superintendent of motive power, and ask if he could 
explain why he was having no trouble, and also to give us the 
maximum curvature on the road, and will quote part of his 
reply: 

“We attribute our success in preventing frame breakage to 
roundhouse attention. The engines are entirely looked after 
by the roundhouse force. Engineers are not held responsible 
for the inspection of engines underneath. When an engine 
arrives at the roundhouse, the inspector makes a very thorough 
inspection, and every bolt that shows any indication of work- 
ing is immediately removed, the holes reamed out and a new 
bolt applied. Whenever it is possible, our practice is to equip 
each bolt with two nuts. This engine inspector also looks after 
the setting of. wedges and keying up the rods, reporting the 
work that is necessary to the roundhouse foreman, who assigns 
the men to make the repairs. The age of engines runs from 
four to twenty-five years; the worst curve on road is 9 degrees 
30 minutes.” 

In trying to analyze the cause of frames breaking, had to 
look to the methods that were being adopted to prevent break 
age, and found the difficulty was being solved in a number of 
ways. The binder and bolt appear to be responsible (when not 
kept tight) for considerable trouble; some roads report that 
they watch this very closely. Another road 1s applying new 
and heavier section to frames that are breaking. Reinforcing 
frames and lengthening splices is reported as being helpful. 

Where wedges are not kept properly in place there wilf be 
more liability to frame breakages than where they are kept 
snug. Splices working will cause strains to be thrown on other 
parts of frame, and probably cause breakages. Extending the 
short top-splice back over the front-pedestal jaw has relieved 
some roads of trouble. The adoption of the Walschaerts, or 
other outside gear. has probably done more to overcome troubl 
than anything else, on account of allowing additional bracing 
and stronger frames. Some roads have increased the thickness 
of metal in both rails of frames and have applied heavier cross 
braces. One reply indicated that the movement of driving 
boxes so that top of box would strike the frame was a bad 
thing for the frame, and incidentally would think it a bad 
thing for the engine crew. Revised valve setting, so as to re 
duce compression, is reported to be helpful. It is stated that 
applying hammered-iron sections has also overcome the difh- 


culty. 

In trying to find how long a frame migh* run before break 
age, we received a number of replies to our question: “Have 
you any data as to age of. frame at time of breakage?” and 


found that few breakages occurred in less than two years trom 
date engine was built, but after that the breakages became more 
frequent as age increased; cast-steel frames appear to be more 
unreliable than forged frames, some of the latter running trom 
four to eight years before giving trouble. 

On some roads the change of valve gear from inside to out 
side, when accompanied by suitable cross bracing, has apparently 
overcome the difficulty, but in other cases it has been aggt@ 
vated. It is our judgment that the larger and heavier the pow¢!, 
especially on crooked roads, the more liability there is to break- 
age. 

We were anxious to find out if any particular type 
of engine was causing more trouble than others, but 
replies received would be led to believe that all of the 
power is more liable to breakage than the lighter engin¢s, 
would seem to indicate that the strength of frame has not 
creased in the same ratio as the power of the engine. Phe 
Atlantic, Pacific, Mogul and Consolidated types seem t = 
giving lots of trouble on the different. roads, and engines with 
inside valve gear appear to be more troublesome than with — 
side gear; this being probably due to their age and the a 
number in service. Cast steel and wrought iron are abou 
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equally used for frames, the former breaking due to poor cast- 
ings, defects, shrinkages, etc., while the greatest difficulty with 
the latter is in getting sound welds. 

to show the extent that frame breakages occur: one road in 
the United States had thirty-nine per cent. of the total number 
of engines passing through the shops with frames broken, so 
they had to be welded—those, of course, being bar frames— 
whereas one English road with 1,545 engines, having slab frames, 
had over ten per cent. of this number broken; but it was stated 
that frames could now be welded with oxy-acetylene in two or 
three days, whereas before it used to take them several months 
to make repairs. 

It is stated on excellent authority that cast steel does not 
have as great life as wrought iron in locomotive frames. On 
one road the breakages were tabulated, and show that of a cer- 
tain number of engines the life of the wrought-iron frame aver- 
aged 5.9 years, as compared with 5.5 years for cast steel, and 
that, on account of the great difficulty in getting homogeneous 
metal, uniformly annealed, wrought iron was preferred. Frame 
splices, as a general proposition, give lots of trouble, account 
of working, and several roads are now using a front-frame sec- 
tion which is welded on to the center of tront jaw after the 
old part with splice has been cut off. 

One of the members, replying to the question, “Do you have 
more frames break with inside than with outside valve gear?” 
was fortunately able to give us some very interesting data on 
a large number of Consolidation locomotives, all built about 
the same time; of 228 with inside or Stephenson gear, 16 per 
cent. gave trouble in one year (November, 1909, to November, 
1910), whereas, with the Walschaert gear, of 172 passing 
through shops in same period, 18 per cent. of them had to have 
frames welded, and it is probable that the design was respon- 
sible for this condition, as we understand, since then, the sec- 
tions have been increased beyond the amount that is generally 
recommended by the locomotive builders. 

We find that a number of roads are using vanadium-steel 
frames experimentally, but on account of the short time they 
have been in service it is not possible to state positively results 
obtained. One road reports a vanadium-steel frame broken after 
being in service eighteen months, and another in four months, 
while another states that two vanadium-steel frames broke in 
four months. 

On account of more engines with inside than with outside 
valve gears, and because of their greater age, it is only fair to 
assume that the breakage would be greater on the engines 
equipped with the Stephenson gear. 

The question of cross bracing has been given considerable 
thought by your committee, and it was found that it was pos- 
sible, perhaps, to have the frame so rigidly braced that trouble 
would occur, but that where a bracing was used that permitted 
a small amount of flexibility, it was better for the engine, as 
a whole, and the frames in particular. It is recommended in 
cross bracing, that ties be fastened full length of pedestal jaw, 
vertically on rear pedestal, of each driving wheel, or as close 
an equivalent to this design as governing conditions will per- 
mit. The thickness of bosses on cast-steel cross-tie braces are 
to be not less than 1%, preferably 2 times, diameter of bolt used 
in fastening. All bolts, where possible, to have heads next to 
castings, to insure full bearing on bolt. 

Diameter of bolt at thread = nearest %-inch to 

Width of Frame. 





4 

Where size of bolt comes in even sixteenths, the smaller di- 
ameter will be used. Body of bolt to be 1-16 inch larger. 

As outside gears, with inside cross bracing, have been in use 
a comparatively short time, it is a difficult matter to say just 
what effect the cross bracing has had on frame breakage, but 
replies received in answer to our question No. 12 would seem 
to indicate that it is beneficial, and your commitee believe it 
advisable, but are not yet prepared to say what design is best 
suited for all classes of power. The four-cylinder, balanced 
locomotive, we believe, will be less liable to frame breakage, 
because of more uniform turning movement than a two-cylin- 
der engine, but have not been able to get sufficient data to con- 
irm this theory. The fact that all these engines are compara- 
tively new makes it difficult to get much information about them. 
It is our recommendation that a one-piece frame be used on 
all engines with piston valves, preferably with cast-steel filling 
between cylinders and bumpers, but on slide-valve engines it is 
usually necessary to resort to a two-piece frame, because of 
lack of strength at cylinders. For engines having trailing trucks, 
a slab, spliced to main frame at rear of back drivers, is gen- 
erally used, and apparently with satisfactory results. With cast 
steel, a design can often be used that would be impossible in 
Wrought iron. Some of the trouble experienced with cast-steel 
frames has been due to the attempt to make them exactly the 
Same as if of wrought iron, instead of taking advantage of the 
greater possibilities of designing and making a satisfactory 
Tame where cast steel is used. We have endeavored to get 
some comparative costs of cast-steel and wrought-iron frames, 


but find it very difficult to do so. Some designs of frames, 
such as those having ribs of different thicknesses, or pedestal 
fits of increased width, would be almost impossible to make of 
wrought iron. Very heavy frames over 5 inches in width are 
extremely difficult to make satisfactorily of hammered iron, 
and for these reasons cast steel appears to be the only suitable 
material. 
RULES FOR PROPORTIONING LOCOMOTIVE FRAMES, 

Would suggest that, wherever possible, the specifications rec- 
onimended by the American Society for Testing Materials be 
used, as a casting better suited to the requirements will be fur-~ 
nished. We believe, however, that as an additional sateguard, it 
would be better to specify how frame castings should be an- 
nealed, and would recommend the following: 

Steel-frame castings to be annealed must be heated uniformly 
to 850° C. (1,560° F.). The heat must be applied slowly, so that 
all castings in all parts of the furnace are approximately the 
same temperature. As soon as the castings have reached the re- 
quired temperature the furnace may be opened. 

A careful investigation of this matter shows that the stresses. 
locomotive frames are subjected to are very complex, and that 
it is impossible to fully analyze them in an entirely satisfactory 
manner. The methods of proportioning, therefore, consist in 
using a low-fiber stress, derived from the known forces, which 
gives relatively higher factors of safety than are customary in 
the design of simpler and more easily calculated structures. If 
the stresses in locomotive frames were produced only by the 
internal force of the engine itself, for example, as in the case 
of a stationary engine, without reference to movement on the 
track, the problem would be a comparatively simple one. It is 
altogether probable, then, that the fiber stress of the frames 
under these conditons could be so accurately predetermined that 
no breakages would occur, if at all reasonable skill and fore- 
thought were exercised in their design. 

This simple proposition for the stationary engine is compli- 
cated for the locomotive by the conditions under which it is 
operated. It has to run on all sorts and conditions of tracks, 
involving frequently great variations in horizontal and vertical 
alignment, excessive curvature, irregularities due to _ frogs, 
switches, etc. The stresses are influenced very materially by 
the speed at which the locomotive may run, both on straight 
and curved portions, involving vertical and lateral movements, 
the first usually due to irregularities of the track and the second 
to the centrifugal forces in rounding curves or to the swaying 
and lurching of the engine. Because of the complex nature of 
the stresses, it is therefore impossible to satisfactorily account 
for all of them, and it is necessary to make the factor of safety, 
derived from the known stresses, correspondingly high in order 
to take care of the unknown stresses. 

In building locomotives, it is customary to proportion frames 
in terms of the cylinder thrust; that is, the area of one cylinder 
in square inches multiplied by the boiler pressure. The resulting 
figure is taken for the basis, and this divided by certain con- 
stants for different portions of the frame produces frame sec- 
tions proportional to the size and power of the locomotive, 
Because of the simplicity and the ease with which proportions 
like these can be obtained, and on account of the extremely 
large unknown stress which cannot be satisfactorily accounted 
for, the difference caused by the center of cylinders and the 
centers of frames are not usually considered. Assuming cylinder 
and frame centers of & and 46 inches, respectively, then these 
figures would be increased 60 per cent. by taking into account 
the increased moments derived from the local dimensions given, 
but the increase is disregarded because it is nearly proportional 
in all engines and taken care of in the low constants. 

The following approximate rules will produce sections for 
bar frames, either in wrought iron or cast steel, suitable for 
modern locomotives : 

[ T 
—B=— oe 


2,500 to 2,700 3,000 to 3,200 4,300 to 4,500 
i 


A= 











D= — 
1,600 to 1,800 
T=Piston thrust (area of cylinder multiplied by boiler pressure). 
A=Square inches of sectional area of frame, top of pedestals. 
B=Square inches of sectional area of frame, top rail between 
pedestals. 
C=Square inches of sectional area of frame, lower rail between 
pedestals. 
De=Square inches of sectional area of frame, integral single 
rail at back cylinder-keying lug. 

The width of frames is usually made in proportion to the 
weight and power of the engine. Frames of 6 inches are not 
uncommonly used for very heavy engines. Most of the im- 
portant bolts in a frame are vertical. Therefore it is often 
advisable to increase the width rather than make up the section 
entirely in depth, because the section is not cut away so much 
when large bolts are used, and for that reason, where 13¢ or 
1% inch bolts are used, frames of greater width can be more 
economically employed than the narrower sections. 
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The above rules produce frames of slightly larger section than 
were customary a few years ago. It is interesting to note that 
a railroad which has been troubled with excessive frame break- 
age in older engines of light frame sections, has in recent years 
gone to sections almost equal to those given by the above rules, 
and.in some cases has exceeded the weight and section pro- 
duced by such rules. It is also significant that, irrespective of 
transverse bracing or any refined methods of construction, there 
is a minimum amount of metal which can be safely used in the 
sections of locomotive frames that cannot be reduced without 
incurring the risk of breakages sooner or later, when con- 
structed of materials ordinarily available for this purpose. 

Frame breakages do not usually occur for some time after the 
locomotives are placed in service, and in a general way it may 
be stated that many breakages do not occur until the engines 
have been in service for at least two years. Probably three or 
tour years is the time when the greater number of fractures 
commence to occur, and from that time on in increasing num- 
bers. The above is only true in cases where there are no pro- 
nounced local defects, such as poor welds, shrinkage, or porous 
places in steel castings. Where local defects exist, the break- 
ages are apt to occur in a very much shorter period of time, 
and a number of instances could be given showing that such 
fractures occur in from three to six months or even shorter 
time of service. 

PLATE FRAMES. 


A direct comparison cannot be made between similar con- 
struction in service here and abroad, because plate frames are 
used almost entirely in Europe; therefore, when frame con- 
struction in the United States is compared with European frame 
construction it must necessarily take the form of judging the 
relative merits of the plate and bar frame construction. A more 
or less vague impression appears to exist in this country that 
plate frames are freer from breakage than bar frames; and that 
although plate-frame construction is not suitable for American 
engines for various reasons, provided satistactory designs for 
heavy locomotives could be made, that foreign railways are not 
troubled by frame breakages to the extent that we are accus- 
tomed to in this country. 

Plate frames are more readily repaired than bar construction, 
with the possible exception of thermit welds, because a plate on 
one or both sides can be bolted or riveted which will usually 
satisfactorily reinforce the broken section. On account of their 
relatively thin sections, plate frames in some instances are also 
repaired by means of oxy-acetylene blow-pipe welds. Because 
of the greater weight and power of American engines, it does 
not appear practicable to make a satisfactory design of plate 
frame which will provide the necessary bearing surface for 
driving boxes. This bearing surface is obtained by fitting and 
riveting on cast-steel horn blocks or pedestals, in which the 
number of rivets is such as to reduce the bearing pressure on 
the rivets to safe limits so there will be but little probability 
of their working loose; the idea being, that while their use is 
satisfactory for lighter engines, yet for the greater piston 
thrusts required on American engines it would be difficult to 
make a design in which the various parts could be riveted onto 
the plates in such a secure manner that the annoyance from 
loose bolts and rivets would not be much greater than with the 
present bar-frame construction. 

The general tendency in the design of railroad rolling-stock 
is toward simplicity and the elimination of bolted parts, making 
or casting pieces together and working away as much as possible 
from built-up construction. From this point of view there does 
not seem to be much to be gained in the plate-frame construc- 
tion, although such frames are made from one piece extending 
from the front to the rear of the engine, yet the pedestal horn 
blocks, spring fastenings and a number of other attachments 
are either bolted or riveted on. Compared with the bar frame, 
which is used exclusively in the United States at present, plate 
frames are essentially a built-up construction; and in the erecting 
of an engine using such frames the alignment is much more 
difficult, involving more care and time, so that the erection of 
an engine is a longer process than when bar frames are used. 
[his and other causes render plate-frame construction undesir- 
able, in our opinion, as a possible substitute for bar frames. 
Furthermore, it is a fact that the one-piece, integral-bar frame 
construction, when made of suitable material, is as free, if not 
freer, from defects or breakages than plate frames. 

From personal observation of a great many locomotives in the 
principal European countries and from reports obtained from 
railroad men abroad, the facts seem to be that plate frames 
often break, especially on the older classes of engines, and that 
unless made exceptionally heavy above the pedestal they may be 
expected to show partial or complete fractures after a certain 
period of service. One English railroad reports that the fre- 
quency of broken plate frames may be judged by the fact that 
three hundred fractures have been repaired within the last two 
years. Taking into consideration the number of locomotives in 
use on that road, the average is almost exactly ten per cent. 
of breakages per year. 

One method of computing the maximum stress in plate frames 








is by supposing that the engine is being wheeled and that it is 
lifted by cranes from each end with the pedestal binders re- 
moved, The weakest part, therefore, is immediately over the 
middle pedestals. The frames are treated as a beam supported 
at each end and the load distributed. The resistance of doubt- 
ful sections is computed and the depth of plate increased until 
a factor of safety of between three and four is obtained, 
Another method is to take the greatest piston thrust and propor- 
tion the frame so that the greatest fiber stress resulting does not 
exceed 1,000 kg. per square centimeter (14,220 pounds per 
square inch). In calculating this stress, the leverage caused 
by the distance of center of cylinder from center of axle 
bearing on the opposite side, the distance of bearings on main 
axle, as well as the leverage caused by the gap itself, must be 
considered. One of the disadvantages of plate frames is that 
they cannot easily be made as accurate nor can the alignment of 
the working parts be so easily accomplished as with bar frames, 
where all fitting surrtaces are machined. The access to parts 
under the engine is not so good with plate as with bar frames. 


PENNSYLVANIA RAILROAD 
LINES EAST AND WEST OF PITTSBURGH 


LOCOMOTIVES 
RECORD OF FRAME FAILURES 


CLASS H6B 
ALTOONA PA 


1905 1906 


1907 


1908 


X INDICATES BROKEN FRONT FRAME 
o ” . MAIN » 


It may be interesting to give extracts from an article written 
by Mr. I. Valenziani, of the Italian State Railways, published 
in I’Ingegneria Ferroviaria, for November 1, 1910, which has 
a bearing on the subject. He says: 

“Many European railways have purchased American locomo- 
tives, and while some details have been found unsuitable for 
European practice, it is none the less true that in other respects 
the American locomotives have given excellent results. Among 
the details which were largely appreciated in Europe must be 
included the bar frames, which have two great advantages over 
the plate frames; namely, the very mtich greater ease of examl- 
nation and adjustments of parts lying between the frames, and 
the greater ease and rapidity with which the various parts can 
be attached to the frames during the construction of the locomo- 
tives. The advantage derived from the greater accessibility 
becomes still more evident when it is remembered that one of 
the great objections to the use of four cylinders has been the 
inaccessibility of the inside machinery. Considerable efforts 
have been made by the American designers of late years 10 
reduce the difficulties and breakages. The excellent results 
given by the bar frames on the twenty locomotives purchased 
by the Italian State Railways from the Baldwin Locomotive 
Works indicate the success attained in this direction. Very 
good results have also been obtained by Maffei with bar-frame 
locomotives for various European railways. Maffei prefers 
wrought-iron bar frames, forged and welded, while Krupp. has 
cut bar frames for the Baden State Railways from a singi¢ 
rolled plate of sufficient thickness. In addition to the facility 
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of inspection of the machinery offered by bar frames, they 
have the advantage of rendering the washout plugs and the five 
box stay bolts more easily accessible. 

“In Europe bar frames are rather more expensive than plate 
frames to construct, and an extension of their use is attrib- 
utable rather to this than to any technical reason.” 

Note.—This is probably due to the fact that the manufacturers 
are better equipped for manufacturing plate than the bar frame. 


CoMMITTEE. 


As an interesting addition to the data contained in this paper, 
we herewith submit extracts from a report that was made by a 
representative of a locomotive company, who had been specially 
detailed to look into the subject of frame failure, but as a 
committee we do not agree with all his deductions. 

“The number of frame failures which occur in the operation 
of locomotives in service is the cause of very serious delays, 
and represents at least twenty per cent. of the expenditures neces- 
sary to keep an engine in service. On one division of a large 
road, having 705 engines, the average yearly number is 270 
failures. On the other road, in five years, they repaired 786 
frames on 197 engines. When the fact that each failure, which 
is serious enough to require taking down the frame, causes the 
loss of service of the engine from six to ten days, and an 
expenditure of $150 to $200, the subject becomes one of first 
importance. 

“A comparison of the types of locomotives in service, which 
were built prior to the past three or four years, shows that the 
bracing of the frames has not been carried out as we now be- 
lieve to be necessary for good service. In an effort to overcome 
the number of failures, the sections of frames have been made 
heavier and splices increased in section and bolting power, but 
with several exceptions, the bracing of frames seems to have 
received less attention than it deserves. Experience shows that 
many engines with increased frame sections fail almost as much 
as they did with the lighter frames. 


“The first conclusion is that a good design of bracing is more 
important than heavy frame sections. The stresses to which 
frames are subject cannot be calculated, because the conditions 
of service, together with the load and direction of the forces 
acting, are constantly changing. Another factor is the condition 
in which the engine is maintained, as shown by several of the 
daily reports by roads having engines of exactly the same design 
on different divisions, some of which give little or no trouble, 
while other divisions report trouble constantly. An investigation 
carried out on one road several years ago proved that the frame 
at first pedestal vibrated 1-16 of an inch, both vertically and 
horizontally, and that in rounding a curve the bottom of the 
frame was deflected more than the top, which is the natural 
conclusion when we consider that the frames are usually braced 
only to the guide yoke, and knees at the top rail, and a light 
wrought-iron brace at the bottom rail. It is this twisting action 
on the frame which causes so many failures in the front leg 
of the first pedestal, and in the lower rails of the splice connec- 
tions in consolidation engines, where the distance from the 
cylinder saddle to the pedestal is short. It seems to make no 
difference how heavy the frame rails are made, because if no 
other changes are made the frame will break just the same.” 

A very simple but effective chart for keeping record of frame 
breakage and length of time engines are in service before break- 
age occurs, is furnished by the Pennsylvania Railway, and is 
submitted herewith; on account of considerable frame trouble 
experienced, we were able to get very interesting and complete 
data from the Mechanical Department officials of this road. 


Discussion—As might be 
such a general appeal, the 
discussion, and although in 
thrown on the main issue, 
the remarks of the various 
traying 
ditions, 


expected from a subject carrying 
report was accorded a thorough 
the latter little, if any, light was 
how breakage may be prevented, 
speakers were of interest as por- 
experiences of different roads and under varying con- 
Although asserted by T. H. Curtis (L. & N.) that 
the Walschaert gear had much to do with frame failures, this 
does not seem to be borne out elsewhere, inasmuch that other 


lines report much trouble in this regard where the Stephenson 
some other form of outside gear is used, as with the Wal- 
schaert. Experiences, however, are found to be so variable 
that it cannot be said the addition of cross bracing, made pos- 


‘ible hy outside motion, has materially improved the situation. 
RL. Ettenger (So. Ry.) mentioned having 250 heavy en- 
gines on his road with alloy cast steel frames. These engines 
have been in service, the oldest six years, and no frame failures 
have been reported as yet. In connection with the employment 
of Cast steel for this part, William Forsythe made as a motion, 
Which was carried, that the association request the American 


Society for Testing Materials to investigate this subject and 


have a committee frame a special specification for cast steel 
locomotive frames to be presented to the association. 

R. D. Smith (B. & A.) believed that a well designed steel 
frame will not break if the boxes, wedges and shoes are kept 
up, and this was largely the sentiment of the other speakers. 
This, with better bracing, as advocated by C. E. Chambers 
(C. of N. J.), D. J. Redding (P. & L. E.), and G. W. Rink 
(C. of N. J.), it is believed will hold the general situation of 
frame failures at least under control until the new specifications 
are preparcd. 

STEEL TIRES 





Committee :—Lacey R. Johnson, chairman; J. R. Onderdonk, 
R. L. Ettenger and M. Hogan. 

The committee has been without a chairman until very lately, 
and consequently will give simply a report of progress. Col- 
lections of specifications already in use, and information as to 
the practice on the different railways in the United States, Can- 
ada and Great Britain, on the question of handling the pur- 
chase of steel tires for locomotives and cars have been col- 
lected. 

Tabulated statements in connection with this material are 
given therewith for the information of members. It will be 
noticed that so far as this continent is concerned, purchasing 
tires by specification is the exception, whereas, in Great Britain 
it is the rule. Where specifications are used in America, they 
are used principally as guides, giving limits in analysis within 
which the tires should be accepted, and guarding railway com- 
panies against accepting tires with facial and contour defects, 
and a specification has been drawn up for your consideration 
which, if not entirely satisfactory to the association in its pres- 
ent form, will at any rate serve the purpose of bringing out a 
discussion and criticism of its different details, and should the 
committee be continued for another year, *t may be possible 
by next convention to place before you a specification accept- 
able to the members. 

It is considered advisable by the committee that tires for lo- 
comotive service should be purchased in three grades, for pas- 
senger, freight and switching purposes. A physical drop test is 
necessary in the opinion of the committee that it is the only 
true way of knowing exactly what kind of material you have 
in your tire as it will show up the result of the working and 
heat treatment in the manufacture of your tires, which the 
chemical analysis by itself will not do. The test piece for both 
pulling and analysis should be taken from the tires which have 
undergone the drop test. 

Copies of the specifications received from the different rail- 
ways, at home and abroad, together with synopses of replies 
to our correspondence are given below. 

SPECIFICATIONS FOR STEEL TIRES. 

1. Material. Steel for tires shall be made by the open-hearth 
or crucible process. 

2. Classes. There will be three classes of tires for the dif- 
ferent classes of service as follows: 


Class 1. Driving tires for passenger engines. 
Class 2. Driving tires for freight engines. 
Class 3. Driving tires for switching engines and tires for 


engine-truck, tender-truck, trailer and car wheels. 
3. Chemical composition. 
Class No, 1. 


Costume, 066 BO0S CREB. 6.0. cc cceeses 2.50 per cent. 
Phosphorus, not over.........sesse- 0.05 per cent. 
Manganese, between......... 0.50 and 0.80 per cent. 
SU SE GUN. ncnccscsedences's 0.05 per cent. 
Class No. 2 
Carbon, not less than. .... 2... cece 0.65 per cent. 
Phosphorus, not over.............. €.05 per cent. 
Manganese, between ........ 0.50 and o.80 per cent. 
ee errr 2.05 per cent. 
Class No. 3. 
Casbow, not fete ChOm. ..... ccsccccs 0.70 per cent. 
Phosphorus, not over.............. 0.05 per cent. 


Manganese, between ........ 0.50 and 0.80 per cent. 
SE BOR GUS  oncccdseuseceans 0.05 per cent. 

4. Finish. The tires must be free from dcfects of any kind 
and finished tires must be accurately machined to the prescribed 
dimensions of the Master Mechanics’ Standard, and rough tires 
must not be outside the limits of the attached print. 

5. Branding. The tires shall be distinctly stamped when hot 
with such brands as the purchaser may require, and in such a 
manner that these marks shall be legible when the tires are 
worn out. 

6. Samples for Chemical Analysis. Drillings from a small 
test ingot cast with the heat or turnings from a tensile speci- 
men or turnings from a tire (where tires are machined at the 
works of the manufacturer) shall be used to determine whether 
the chemical composition of the heat is within the limits speci- 
fied in Paragraph 3. 
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When required, the purchaser or his representative shall be 
furnished an analysis of each heat from which tires are made. 

7. Physical Properties. The steel for the different classes of 
-service shall meet the following minimum physical requirements: 


Tensile Elongation 

Class. strength Ibs. per cent. 

per sq. in. in 4 ins. 
(a) 105,000 quotient of 1,550,000 + Tensile strength. 
(b) 115,000 quotient of 1,300,000 + Tensile strength. 
(c) 125,000 quotient of 1,150,000 + Tensile strength. 


8. Falling Weight Test. A test tire from each heat repre- 
sented shall be selected by the purchaser or his representatives, 
and furnished at his expense, provided it meets the require- 
ments, 

8a. The test tire shall be placed verticaliy under the drop 
in a running position on a spun foundation with an anvil of at 
least ten tons weight and shall be subjected to successive blows 
from a tup weighing 2,000 lbs., falling from heights of 1o ft. 
15 ft. and 20 ft. and upwards, until the required deflection is 
obtained as specified in Paragraph &b. 

8b. The test tire shall stand the drop test described in Para- 
graph 8a, without breaking or cracking, and shall show a mini- 
mum deflection, and it is hoped to present a formula covering 
this point at the next meeting. 

8c. A specimen for the tensile test is to be taken from a tire 
that has been subjected to a falling-weight test, and it shall be 
cut cold from the tested tire at the point least affected by the 
falling-weight test. The tensile test specimen, when cut from 
a tire that has been subjected to a falling-weight test, shall be 
cut normal to the radius and parallel to the face. 

8d. Should the test tire fail to meet the requirements in any 
particular, two more test tires shall be selecied from the same 
heat if the manufacturer so desires, and at his expense. Should 
these two tires fulfil the requirements, the heat shall be accepted. 

9. Inspection. The inspector representing she purchaser shall 
have free entry to the works of the manufacturer at all times 
while his contract is being executed. All reasonable facilities 
shall be afforded to the inspector by the manufacturer to satisfy 
him that the tires are being furnished in accordance with the 
specifications. All tests and inspection shall be made at the 
place of manufacture prior to shipment, and shall be so con- 
ducted as not to interfere unnecessarily with the operation of 
the mill. 


Discussion.—C. A. Seley (C. R. I. & P.) opposed the use of a 
destructive test for tires because of the very large number 
of small orders, where the waste of a destructive test would 
not be justified. ; 

Geo. L. Fowler asked for information on the reason for 
recommending these grades of tires. This was explained by 
the fact that harder tires could be used on freight engines 
than on passenger, and consequently a longer life would be 
obtained. The same thing applied to switch engines. 

There was considerable discussion on the reasons for shelling 
out, the general consensus of opinion being that it was due to 
fault of the manufacture. The committee will report on its 
investigation of this feature next year. 


FORMULAE FOR DIAMETER OF PISTON RODS AND 
SIZE OF CROSS HEADS FOR LOCOMOTIVES 





Committee :—J. A. McRae, chairman; H. C. May, R. L. 
Ettenger, B. P. Flory. 


The committee appointed to present formule for the proper 
diameter of piston rods and sizes of crossheads has obtained 
data from a number of the largest railroads and from locomo- 
tive builders. We find several different formule and designs 
in use which are giving satisfactory results, therefore represen- 
tative groups of the data obtained are presented instead of 
recommending only one set of formule for each part. 


GROUP I. 
PISTON RODS. 
Let 
P equal area for piston X boiler pressure. 
S equal fiber stress. 
A equal least area of piston rod through key-way. 
Allowable working fiber stress in tension, 9,500 pounds per 
square inch for steel. 
Then 


Pp 
(1) A=— 


Piston rods to have enlarged fit in piston and in crosshead; 
ends to be approximately ™% inch greater in diameter than body 
of rod. 





— ee 





CROSSHEAD KEY. 

Allowable working fiber stress, 17,000 pounds per square inch 
tor spring steel. 

The diameter of body of piston rods, based on 9,500 pounds, 
fiber stress in tension at least area through key-way, with nomi- 
nal diameter of cylinder and full boiler pressure for simple en- 
gines, are shown in Table I. The sizes vary by even '% inches, 


TABLE I. 
DIAMETER OF BODY FOR PISTON RODS. 


Cylinder Boiler Pressure. 

Diameter. 180 190 200 210 220 
In. In. In. In. In. In. 

16 24% 2% 3 

1614—17 2% 3 3 

1714—18 34 3% 3% 3% 

1814—I9 3% 344 3% 3% 

1914—20 3% 3% 3% 3% 

204—21 33% 33%4 3% 3% 3% 

214—22 3% 3% 4 4 4 

2214 4 4 4 4 4 
—23 4 4 4 4 4% 

23V%2—24 4% 44 44 4% 4¥ 

24/2—25 4% 4% 4Y2 4Y/2 4% 

252 4% 4Y2 4Y2 4 


The dimensions of piston rod end for piston rods with body 
diameter as shown in Table I are given in Table II and Fig. 1. 

The dimensions of the crosshead end are given in Table III 
and Fig. 11. 

CROSS HEADS. 

The formule for figuring crossheads to be used with the above 
designs of piston rods were not obtained, but drawings of the 
crossheads were furnished. A standard formula in terms of the 
diameter of the rod:could not be derived to cover all the sizes. 
The dimensions of the crosshead hubs for cast-steel crossheads 
of the “alligator” type are given in Table IV and Fig. 3, and will 
probably answer in lieu of formula. 

The limiting bearing pressure for crosshead pins is 4,800 
pounds per square inch. 

The bearing area of crosshead shoes, designed to be used with 
the above, are: Top shoes, 7 by 24 inches, and bottom shoes, 
5%4 by 24 inches, for piston rods 3% inches, 3% inches and 3% 
inches diameter; top shoe, 8 by 24 inches, and bottom shoe, 6 by 
24 inches, for piston rods 4% inches and 4% inches diameter. 


GROUP II. 
PISTON RODS. 
Let 
P equal pressure per square inch on piston. 
D equal diameter of cylinder in inches. 
d equal diameter of piston rod. 
1 equal length of rod between piston-rod center and the 
center of the crosshead pin. 
f equal allowable working compressive stress. 
r equal least radius of gyration of rod. 
Then 


2 


(1) f equals ea 


(2) d equals D vi — 


d* f 





(3) P equals 
Under repeated alternate strains allow the compressive stresses 
given in Table V. (From Pencoyd experiments.) 


TABLE V. 
41 
_—-=— Steel 
r d (70,000 Ibs. ) 
ioe iaae re Ga 13,360 GO. sc ttedaseeees 6,520 
WE Gives a ckieieten 9,540 ist ox vase es 5,940 
Wi dvdvoeranins 8,380 Se ee 5.300 
COO Te 72 Se 4,680 
eres here 7,120 rT errr 4,220 
CROSSHEADS, 


The formule for cast-steel crosshead hubs used in co —— 
with the above piston rods are shown in diagram Fig. 
The allowable working fiber stresses are as Shi 


Rod at key-way........ 0.000000: 12,500 pounds per square inch. 
Key = 7 bearing NE kena 40,000 =“ ‘ _% 
Le 2 eee 13,400 we " a 
Hub diameter = 1.6d............ 28,000 : _ « 
se BE Beet Winco. 03s sense 12,000 “ . oe 
Y = Oe Gr FOB e ics cies etuss 9,400 

GROUP III. 


PISTON RODS. 


The following formule for piston rods are expressed m 
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terms of the diameter of rod at root of thread on piston end. 
Let 

P = area of piston X boiler pressure. 

A = area of piston rod at root of thread. 

d = minimum diameter of piston rod at root of thread. 
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S = working fiber stress equals 10,000 pounds per square 
inch. 
Then 
S Pp 
"8 = P ~ 10,000 
(2) d= _ 
.7854 


\\idth of key to be less than d X 1.275. 
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DIMENSIONS FOR CROSSHEAD END OF PISTON ROD. 
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of thread on piston end is shown in 


The dimension for the piston rod in terms of diameter at root 
Fig. 5. 
The center part of crosshead fit is reduced 1-32-inch diameter 


so as to insure having bearing at ends of fit only. 
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CROSSHEADS. 
The crossheads used with the above piston rods have following 


dimensions of hubs: 


d 
— = distance from end of hub to key-way. 
2 


APER be in 

















z-— a Y 
+ ore 
~ say. 4d Sa 2 
25d 


Piston pressure X .00003 = thickness of metal in outer end of 
crosshead hub for cast steel. 

Bearing area in crosshead for crosshead pin = piston pres- 
sure divided by 12,000. 

The three groups of formule are presented as representative 
of the data obtained. 

The committee takes pleasure in acknowledging the assistance 
of the parties who furnished data. 


Piston Rops AND CROSSREADS. 


1 


Discussion—W. F. Kiesel (Penn.) stated that 10,000 pounds 
per square inch was allowed for the maximum pressure in the 
smallest section of the rod in his office. By the use of large 
keys and careful workmanship piston rod breakages on rods 
designed on this basis had been practically eliminated. 





TAaf@ee Py 
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L 
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Considerable discussion was given the comparative merits of 
keys and nuts at the crosshead end of the rod. The reports 
showed the superiority of the design using nuts, although that 
practice was not apparently very general. 

In connection with the use of a shoulder on the rod at 
the crosshead end, several members criticised the practice 
strongly, stating that it was practically impossible to get a 
good fit on both the taper and shoulder. 

M. D. Franey (L. S. & M. S.) advised the use of a taper 
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attachment on a lathe for making the tapers on rods. After 
turning the fits are simply filed and not ground in. This prac- 
tice his experience had shown to be entirely satisfactory. 

O. C. Cromwell (B. & O.) said in part: 


“I do not believe we will ever prevent the breakage of piston 
rods, when we use a key, if we use the rod long enough. The 
point should be that we should avoid discounecting the piston 
rod from the crosshead, making the rod sufficiently long, so 
that when you want to renew the packing rings you can dis- 
connect the front end of the main rod and shove the crosshead 
up against the stuffing box and expose the piston head and re- 
new the ring. My point is to take away the necessity for re- 
moving the key and replacing them. We can keep on with suf- 
ficient keying to break the rod. That is the direction in which 
we are working.” 


F, F. Gaines (C. of G.) found ins many of the older and 
lighter type engines the guides were so light there was undoubt- 
edly a great deal of broken piston rod trouble caused by the 
springing of the guide allowing flexure. Where the rods were 
made heavier, in engines which had previously given trouble 


from that source, it was found that the difficulty was entirely 
overcome. 


THE BEST METHOD OF TREATING WATER FOR LOCO- 
MOTIVE USE, WHEN THE DENSITY OF TRAFFIC 
DOES NOT WARRANT WATER TREATING 
PLANTS 


Committee :—H. E. Smith, Chairman; F. O. Bunnell, L. H. 
Turner, J. E. Mechling, J. J. Conners. 


Until within 2 few years, only two methods for the prevention 
of incrustation in steam boilers have been prominent, namely, 
boiler compounds and water-softening plants. The former, 
which include the familiar soda ash, aims to keep the incrust- 
ing substances in a soft. pulverulent condition until they can be 
blown or washed out of the boiler. 


In locomotive service one of the difficulties connected with 
the use of boiler compounds is in applying them proportionally 
anc regularly to ali of the water. The plan of putting the matter 
in the hands of the engine crew was early found to be a failure. 
The next step was to put the dose for a whole trip into the 
tender tank at the beginning of a run. This method involves a 
considerable and possibiy harmful excess of compound at the 
beginning, and a corresponding deficiency near the end of the 
run. The obvious remedy is to transfer the base of operations 
from the !ecomotive to the wayside tank. 


To secure this, as well as some other advantages, separate 
softening plants have been adopted and have easily proved their 
usefulness. For small stations their use involves the difficulty 
of high fixed charges per unit of water treated. 


The small station must be able to respond to occasional heavy 
consumption for short periods and a softening plant having suf- 
ficient capacity for this purpose becomes expensive during nor- 
mal times. 

A very useful compromise between the two systems of treat- 
ment is an apparatus of simple construction which will mix the 
water uniformly with the proper proportion of some chemical 
solution which, although it will not actually remove incrusting 
solids, will act as a boiler compound in keeping them in a soft 
condition in the boiler. If a fair storage capacity is provided, 
partial removal of incrusting matter may also be effected. 

The work of the committee indicates that few railroad officers 
realize the importance of this idea or the benefits to be derived 
from its systematic and intelligent application. 

At track-trough stations soda ash (or other material) may be 
thrown directly into the trough, in regulated quantity, after each 
train passes. This crude but fairly eeffctive method is used 


on one road at four stations, pending the installation of auto- 
matic devices. 


Much more systematic is the plan of pumping the solution 
with the water. This plan is used by seven roads. A small 
branch may be run from the water-pump suction to a tank of 
solution and the flow of the latter be regulated by a valve. 
This method has the advantage of producing a thorough mixture 
during the passage through the pump, but also sometimes causes 
deposits on the valves of the pump which interfere with their 
action. It is found preferable to pump the soda with a small 
power pump actuated by direct connection with some moving 
part of the water pump, thus insuring a correct proportional 
feed of solution. The discharge of the chemical pump should be 
carried to the large water tank independently of the water. In 
the water tank the chemical pipe sheuld discharge close to 
the main water inlet in order to produce satisfactory mixture. 
As it is not practicable to run the small chemical delivery pipe 


————= 


for long distances, this system is not desirable when the tank 
is more than 100 feet from the pump house. 


When distances are greater the chemica: apparatus should 
be separated from the pump house and transferred to a point 
close to the water-storage tank or to the top of the tank itself, 
In such cases, the chemical pump may be actuated by a positive 
displacement motor or water wheel through which passes all, 
or a definite aliquot, of the water to be treated. While such 
a device has long been used in full softening plants, it is not 
used for the simpler treatment, so far as the committee has 
learned, except on one road (the L. S. & M. S.). The same 
arrangement is suitable when water is taken from city supplies 
where the railway company has no water pumps. 

For pumping chemical solutions, simple single-acting outside 
packed plunger pumps with outside check valves are much to 
be preferred. Plungers one to two inches in diameter and of 
six to ten inches stroke are sufficient. Their attachment to any 
convenient moving part of a water pump is very simple. 

The choice of suitable chemicals for the treatment of water 
under the conditions covered by this report is limited. It is very 
important to avoid the production of any sediment whatever, or 
else to provide both time and space in which to separate the sedi- 
ment entirely. The separation of sediment in the pipes must 
obviously be avoided. 

When sediment must be avoided, as in ordinary wooden tanks 
when the water is used within two to four hours, soda ash, or 
possibly bicarbonate of soda is the only reagent available. The 
latter is least apt to produce sediment. Neither reduces the total 
amount of incrusting matter, but both change it all to carbonate, 
or bicarbonates, so that hard scale is largely avoided. 

This treatment has been found very beneficial on a number of 
roads. It is applicable to waters of moderate hardness. With 
very, very hard waters the amount of soda required to decompose 
the incrusting matter is liable to cause deposits. In this use of 
soda ash, as well as with soda ash placed directly in the tender 
tank, blowing and washing out must be done thoroughly at regu- 
lar and sufficiently frequent intervals. 

In the opinion of the committee the case well merits the small 
further elaboration of process and apparatus, sufficient to separate 
a considerable amount of sediment. For this purpose a steel 
tower, and the use of caustic soda are recommended. ‘Vith cor- 
rectly proportioned apparatus and proper adjustment of the soda, 
a water of twenty or more grains of incrusting solids, of which 
25 to 50 per cent. is “permanent hardness,” may be reduced to 
ten grains, of which all is carbonate. In this manner a very 
troublesome water is reduced to one which will give very suc- 
cessful service, with reasonable care of boilers. So far as the 
committee is aware, this process is in use only on the Lake Shore 
& Michigan Southern, although after this report was practically 
complete it was learned that the Philadelphia & Reading used it 
some years ago. : 

One other reagent deserves mention and that is barium hydrate. 
It has the great advantage of treating sulphates without intro- 
ducing foam-producing alkali. Wher sulphate of lime is treated 
with barium hydrate, the lime ultimately finds its way to the 
sediment as carbonate of lime and the barium goes the same way 
as sulphate, insoluble in the water, which is then left entirely 
free from all the compounds concerned in the reaction. It should 
be borne in mind that barium hydrate is poisonous. The principal 
objection to its use is its cost. Not only is its price per pound 
higher than that of soda ash, but more pounds are required. It 
has, however, been used by a few roads on very high sulphate 
waters which could not be treated satisfactorily with soda. Theo- 
retically, three pounds are required to do the work of one pound 
of soda ash in treating sulphates. In actual work, one road re- 
ports that five engines were treated one monin with 4,200 pounds 
of soda ash costing $42.90, but, although this was all that could 
be used on account of foaming, the boilers were not clean. It 
was estimated that about twice as much, costing about $85, would 
have kept the boilers clean if it could have been used. For the 
same engines 13,000 pounds of barium hydrate, costing $390, was 
sufficient to keep the boilers clean. It must be borne in mind 
that these waters are very much worse than the average bo:ler 
water of the country. 

Finally, it is urged that water purification of any kind should 
always be supervised by a competent chemist. The raw water 
should be analyzed occasionally and the chemical solutions, 8 
well as the treated water, should be tested frequently 

Discussion—Many members spoke in favor of treated water, 
showing where it had lengthened the life of the boiler besides 
greatly reducing the item of boiler maintenance. Angus Sin- 
clair drew attention to the necessity of treating differe wart 
in a manner suited to that particular case and not trying to 
make one dose fit all kinds of water. , 

J. F. Durn (O. S. L.) favored a boiler compound put “ 
the tender. The compound used is prepared by the chemis 


after careful analysis of the water in that district. 
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A. Trumbull (Erie) favored treatment before putting the 
water into the locomotive tender. 

Speaking in answer to questions concerning the foaming of 
over-treated waters, A. E. Manchester (C. M. & St. P.) said 
that he had had some experience with the use of barium hy- 
drale as a softening agent which was most satisfactory, but 
the cost was practically prohibitive. 

E. W. Pratt (C. & N. W.) related his experience with over- 


treated waters, stating that frequent blowing out was the best 
scheme he had found. 

J. Christopher (T. H. & B.) said that some of his engine 
crews procured castor oil at their own expense and injected it 
into the water to prevent foaming. 

H. E. Smith (L. S. & M. S.), in closing the discussion, said 
that thorough and constant supervision was very necessary for 
the best results and would often make a success of a system 
which without it would cause trouble. 








Master Car Builders’ Association 


Forty-FIFTH ANNUAL CONVENTION. 


(Concluded from page 294, July issue.)* 


TRAIN LIGHTING 





Committee:—T. R. Cook, Chairman; E. A. Benson, Carl 
Brandt, Ward Barnum, J. H. Davis. 


The committee desires to change the suggestions as to rec- 
ommended practices given in the report of 1910 to read as fol- 
lows: 

That each electrically lighted car be provided with a notice 
describing the apparatus in the car, in accordance with the ex- 
hibit, and that this notice shall be posted in a conspicuous place 
in or near the switchboar locker. 

That where train line connectors are used, Gibbs’ No. 3-G 
Train Line Connector be used, located as shown on Fig. 1,t 
with connections to the battery dynamo and jumper as shown on 
Fig. 2.7 If only two wires are used, they shall be connected 
to the two outside terminals and the female connector on each 
end of car shall be stenciled “Not FoR USE ON HEAD END SYS- 
TEM.” 

That batteries shall be connected up with the positive to the 
right, facing the car. 

That where double compartment tanks are used, the connec- 
tions and arrangement of battery terminals are to be shown on 
Fig. 3.44 

That each electrically lighted car shall be provided with two 
charging receptacles with swivel supports, as shown in detail on 
Exhibits B, C, and D,? installed one on each side of the car 
as shown on Exhibit E,7 the outside angular ring to be the 
positive, 

That each electrically lighted car be provided with two 150- 
ampere fuses, close-connected to each battery terminal; the 
fuses to be arranged and placed in a cast-iron box, as shown 
on Exhibit F,7 and installed on car, as shown on Exhibit E. 

That each electrically lighted car shall be provided on the 
switchboard in the car, a switch, fused switch, fuses or ter- 
minals. The switches, fuses or terminals to protect and com- 
pletely disconnect the following parts: 

(a) Train line (where train line is used). 

(b) Battery. 

(c) Axle dynamo (where axle dynamo is used). 

(The axle dynamo switch or fuses to control the positive, 
negative and field of the dynamo.) 

Each of the above switches, iuses or terminals to be plainly 
stenciled, designating the part controlled, the positive terminal 
to be on the right side facing board. 

Where a main lamp switch is used, or where fuses controlling 
all lamps are used, they shall be so stenciled in plain letters. 

That all fuses on cars shall be National Electric Code fuses. 

That where axle dynamos are used, negative, positive and 
dynamo field shall be fused as close as possible to the dynamo 
and prior to the said leads either entering the conduits or be- 
ing secured to the bottom of the car. The above fuses to be 
used for emergency service only and to be at least one hundred 
Per cent. above the capacity of the fuses on the switchboards 
Protecting the same leads. 

_—_— 


The July issue contained reports as follows: Rules for Loading Mate- 
cab Revisions of Standards and Practice, Revision of Code of Tests, 
oupler and Draft Equipment, Safety Ap liances, Train Brake and —— 
“om nt, Opening and President’s A Hees Association Business, Con- 
Cluding Exercises, Election of Officers. 
tt See American ENGINEER, August, 1910, page 329. 

On: Not reproduced—copies can be obtained from J. W. Taylor, Sec., 390 
d Colony Bldg., Chicago.—Ed. 
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The following voltages should be used: 
60 volts (nominal) for straight storage, head end and 
axle dynamo systems. 
30 volts (nominal) for straight storage and axle dynamo 
system. 


That the batteries shall be preferably installed in double com- 
partment tanks and substantially as shown on Exhibits G, H 
and I. 


That battery boxes shall have provided in each door a vent 
as shown on Exhibit K. 


That when facing the end of the truck on which axle gen- 
erator is mounted, the pulley or sprocket shall be on the right- 
hand side. 


That the rules of fire underwriters shall cover all car wiring. 
That all wiring under car to the switchboard shall be run in 
conduits. 


That a straight pulley seat be provided for the axle pulley. 
That if a bushing or sleeve be used it must be secured to the 
axle independent of the pulley. Bushing to have an external di- 
ameter of 7% inches and to be 8% inches long, turned straight. 
That the pulley hub have a uniform internal diameter of 7% 
inches, the length of the hub to be 6% inches, the face of the 
pulley to be 9 inches or wider if flangeless, and 8 inches if 
flanged. That the generator pulley be flanged, crowned and 
perforated, and have an 8-inch face. 

In connection with Master Car Builders’ Rules covering in- 
terchange of equipment the commitiee suggests that the para- 
graph at the bottom of page 103 reading: 

“On electrically lighted cars a battery depreciation charge of 
75 cents per day shall be made,” be changed to read as follows: 

“On electrically lighted cars, furnished to foreign roads, where 
no agreement is made, the following charge shall be made per 
day for use of, batteries: 


Depreciation. Current. Total. 
CO CORI aces cass MS COMB... 6 cece 29 COMB. si cast 75 cents. 
SD Gia cscicaes re 86 OOM isxinccads 37 cents.” 


Discussion.—It was explained, in answer to a question by Mr. 
Wildin, that none of the special devices mentioned in the paper 
were patented. 

G. W. Wildin brought up the matter of recommended voltage 
of the batteries, 30 volts, stating that this was not su:table for 
electrified roads, where the current for charging the batteries 
was taken from the power circuit, and that in case a voltage 
of 60 was preferable. It was explained by Mr. Cartright, how- 
ever, that this additional voltage would simply be obtained by 
adding to the batteries and that the standard now would not 
affect roads which might be electrified in the future. 

The report of the committee was accepted and referred to 
letter ballot. 

J. D. Cartright, of the Lehigh Valley Railroad, chairman of 
the committee on standards of the Association of Electrical En- 
gineers, was given the privilege of the floor and spoke as 
follows: ; 

“IT am here to present for your consideration the wishes of 
the Association of Railway Electrical Engineers, primarily 
formed for the purpose of standardizing as far as possible the 
electrical equipment on cars. Fully realizing the importance of 
the subject, I hope you will bear with me for a few moments in 
the presentation of the subject which will be submitted to you 
for your consideration. I take this opportunity to thank your 
committee on train lighting for their hearty co-operation in 
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embodying in their report several recommendations which have 
been made by our Association. We do, however, take certain 
exceptions to a few of these recommendaticns, as follows: 

“Sec. 1. Should be changed to include additional informa- 
tion not shown, 

“Sec. 2. The first line, after the word ‘used’ it was suggested 
that there should be inserted the words ‘they shall be inter- 
changeable with.’ 

“Sec. 5. After the word ‘car’ in the first line insert the words 
‘equip with battery boxes.’ 

“There is no necessity of putting a charging plug on an elec- 
trically lighted car that has no battery boxes in it. 

Sec. 6. Should read: That each electrically lighted car be 
provided with two 150-ampere fuses close connected to posi- 
tive and negative terminals of batteries, at battery box, before 
wires enter conduit leading to distributing board in car. ‘The 
fuses to be arranged and placed in a strong metal box, sub- 
stantially as shown on Exhibit F, and installed on.car as shown 
on Exhibit E. 

“Sec. 7. Omit the word ‘completely’ in the fourth line. Also 
omit the second item. We have found several instances where 
porters on the cars nave pulled the battery switch instead of 
the light switch. The result is that all the lamps in the car 
have been burned out, due to the excessive voltage generated. 

“The sixth line should read as follows: The axle dynamo 
switch or fuses to control the positive armature and positive 
field of the dynamo. 

“We had considerable discussion on Sec. 10. We wish to 
eliminate all fuses that we can from a car, consistent with 
safety. It might be practicable to put a few in your armature, 
but do not put any in your field or both sides of your arma- 
ture circle. 

“Sec. 11 should 
should be used: 

“For head end or straight storage, 64 volts (nominal). 

“For axle dynamo systems, 32 volts (nominal). 

“You will notice that we have omitted the recommendation for 
30 volts for the straight storage system. On the second part 
we have omitted straight storage. It was not considered 
practicable to operate straight storage on 30 volts. 

“There is one typographical error which has crept into Sec. 
17. In the seventh line the figure ‘7’ should be inserted instead 
of the figure ‘8,’ as the dimensions for the face of the gen- 
erator pulley. 

“At a meeting of the members of the Association of Rail- 
way Electrical Engineers, held in Washington on June 16, I9QII, 
it was voted that the recommendations of your committee re- 
garding interchange of electric lighted cars should read as 
follows: On electrically lighted cars, furnished to foreign roads, 
where no agreement is made, a charge of 75 cents per car per 
day shall be made for the use of the electric lighting equip- 
ment. 

“Tf any of the suggestions or recommendations that I have 
made are out of order, I would ask you to excuse my presump- 
tion, but accept the recommendations of the Association of 
Railway Electrical Engineers just the same.” 


read as follows: The following voltages 


TESTS OF BRAKE SHOES 
Committee :—W. F. M. Goss, Chairman; C. D. Young, R. B. 
Kendig. 
PART I. 
BRAKE SHOES. 

Status of the Work.—The Association wil recall that, as a 
result of the committee’s work prior to the last annual meet- 
ing, there was presented at the convention in 1910 a complete 
series of specifications covering frictional and wearing qualities 
of brake shoes. These specifications’are now the standards of 
the Association. It was thought at that time that the exensive 
record of tests then available would make it possible to defer 
turther work upon brake shoes for a time. After a general 
discussion of the status of the committee’s experimental work, 
however, and especially in view of the significance of the high- 
speed tests on heavy passenger equipment, the results of which 
were recorded at the last convention, it was decided to extend 
the laboratory work for the purpose of securing data under very 
heavy brake-shoe pressures. It was believed by the committee 
that such results were necessary for the purpose of settling 
the question as to whether the standard specifications of the 
Association are sufficient to protect the purchaser in selecting 
shoes for the heavy high-speed service referred to. 

Outline of Tests as Agreed Upon in December—Mr. Young, 
of the committee, was requested to act as a sub-committee to 
select and deliver to the laboratory samples of shoes used on 
heavy passenger cars in high-speed passenger service by the 
New York Central Lines, the Pennsylvania Lines and such 
other lines as might have shoes to submit. 

It was agreed that the frictional qualities and the wear of 
the shoes submitted should be determined by applications to the 
33-inch steel wheel of the Master Car Builders’ brake-shoe test- 


~ 


ing machine in effecting stops at a speed of eighty miles per 
hour. All tests were to be at this speed, and brake-shoe pres- 
sures of 12,000, 14,000, 16,000, 18,000 and 20,000 pounds respec- 
tively were to be employed. Each kind of shoe submitted was 
to be tested in triplicate; that is, three shoes nominally alixe 
were to be subjected to tests for the determination of frictional 
qualities and wear. 

It was agreed that in determining the wear under the fore. 
going conditions it would be sufficient to weigh the shoes after 
every three applicatoins. It was understood that between ap- 
plications the shoe would be cooled to its initial temperature, 

It was agreed that no further investigations of wheel wear 
need be undertaken. 

Mr. Kendig, of the committee, was requested to submit a 
summary of the results of the brake-shoe tests made under his 
direction in the fall of 1909 on the Lake Shore & Michigan 
Southern Railway. Professor Schmidt was requested to sub- 
mit the results of tests then in progress at the University of 
Illinois, which were designed to ascertain whether there is any 
material difference in the coefficient of friction as developed 
by the use of the testing machine when the shoe is applied by 
weights, as in the Master Car Builders’ testing machine, and 
when applied by means of an air-brake cylinder, as in service. 

Axle Loads—In any study of the possibilities of train brak- 
ing, the facts concerning axle loads are of importance. It is 
believed that the following data, showing the actual weight of 
modern cars used in high-speed passenger service, will be of 
interest in this connection, 

WEIGHTS OF STEEL AND STEFL UNDERFRAME PASSENGER EQUIPMENT (CARS 

TYPE WEIGHT Tora. 
TRUCK. =m &. Ce. OF BOTH \VT. OF 
Trucks, Car. 
42,000 155,000 
35,000 52,300 
42,100 20,600 


6-wheel. Diner r. 
= Pullman c. 
Parlor-café B. 
Pullman-Compartment . r. 
Pullman-Observation .. rr. 
Pullman-Sleeper r. my, Be eee 
i A. T. & S. F... 45,000 
suL.& S. F... 36,000 142,090 
a ae ee eS ee 143,000 
142,096 
140,700 
39,000 
135,900 
38,000 
37,600 
37,400 
36,615 


> 15 
90.010 


40,000 
36,000 
41,000 
41,700 
36,000 
36,000 
42,395 
42,395 
42,200 
41,000 
35,000 
Passenger-Baggage 36,000 
Baggage- Mail << a. ... 41,000 
Postal a ee 42,100 
Baggage : 35,000 
Composite 45,000 
Coach 35,000 
Coach 41,200 
Chair 40,000 
Baggage 41,000 
Passenger-Baggage 42,560 
Baggage 36,000 
Passenger-Baggage 42,569 124,000 
Mati 42,560 124,000 
Passenger- Baggage 41,200 123,000 
Chair 45,000 122,000 
Baggage-Mail 42,560 121,000 
Baggage-Mail 42,560 120,000 
Coach A. 45,000 120,000 
Coach f 119,000 
Coach }. 27, 117,425 
WwW. ?. 32, 115,800 
ve B. & oO 113,900 
110,100 
120.900 
109,000 


Buffet-Library-Baggage. 
Coach-Mail 
Mail-Baggage 

Coach 
Passenger-Baggage 
Diner 
Passenger-Baggage 
Coach 


126,300 
126,240 
126,200 


4-wheci. 
“é 
i Buffet-Library-Baggagce. 
6-wheel. 


Southern — 
a 


... 45,000 
bh. & O. 42,100 

mM P. 43,000 107,680 

N. Y. C. Lines. 107,000 

N : 106,000 

32,000 102,500 

28,145 101,240 

101,135 

eo 161,000 

Coach AG f 109,645 
Mail-Storage 94,300 
Baggage-Mail 93,201 

Baggage 93,000 

Passenger i 86,931 

Postal : ae 86,200 
Elec.-Baggage-Passenger Long : 

It will be noted that the eight-wheel passenger coach of the 
Pennsylvania Railroad, weighing 119,000 pounds, t 
heaviest load per wheel, namely, a load of 14,875 pounds. “ 
der the usual service applications the brake-shoe pressure wow’, 
of course, be less than this amount and could not, in the lig : 
of our present experiments, be regarded as excessive; but with 
modern equipment, in emergency applications, the brake-shoe 
pressure upon such a car may readily exceed 20,000 pounds. | 
Performance of Shocs Under Test as Set Forth in the Ac- 
companying Report by Dean Benjamin.—The desire of the com- 
mittee to determine whether shoes would resist pressures 4 
great as 20,000 pounds, in making stops from a speed 4s , F 
as eighty miles an hour, has been fully satisfied. The <etaile 
report of tests shows the precise results obtained as to © 


9 925 
83,230 


gives tne 











AucustT, 1911. 


AMERICAN ENGINEER AND RAILROAD JOURNAL 331 








=a 


eficient of friction and wear from a considerable number of 
shoes when tested under the several different pressures up to 
and including 20,000 pounds. It is formally reported to your 
committee also that tests made at the laboratory of the Univer- 
sity of Illinois have involved, without serious difficulty, brake- 
shoe pressures as great as 24,000 pounds. If it be assumed that 
a shoe in such service will rarely be called upon to withstand 
the conditions of an emergency stop from a speed as high as 
eighty miles an hour, it may also Le assumed that shoes such 
as those tested may be regarded as reliable for such service. 
It is of the highest importance, however, to know that the value 
of the coefficient of friction decreases as the pressure upon the 
shoe is increased. So great is this change in the coefficient of 
friction for some shoes that the lergth of stop is reduced but 
slightly by increasing the pressure from 18,000 to 20,000 pounds. 
On the other hand, the wear of all shoes increases rapidly with 
increase of pressure. 

The tests were made at a speed of eighty miles an hour, and 
since the previous work of the committee does not involve such 
speeds, it has been impossible to tie up the results of the pres- 
ent series with those which have already been made of record 
by the committee. For this reason, it is impossible to judge 
from them the sufficiency of the present specifications for use 
in selecting shoes for very high-speed service. It has been 
suggested that in all probability a shoe which gives the best re- 
sults under the present specifications will at least give good re- 
sults under the higher speeds and pressures, such as are now 
being considered. Under the circumstances, it was thought 
best to present the results as obtained for the information of 
members, in the hope that later a series of tests may be made 
under heavy pressures at different speeds, which will permit 
such results to be connected with those underlying the present 
specifications. 

Coefficient of Friction as Determined Upon a _ Brake-shoe 
Testing Machine When the Shoe Is Applied by Weights and by 
Aw—bBy the courtesy of Professor Schmidt, the University of 
Illinois undertook to determine the effect upon the coefficient 
of friction as found by experiment when the shoe was quickly 
applied, as by weight, and when more slowly applied, as by air. 
The purpose of this inquiry was to settle the question as to 
whether results obtained on the testing machine were the same 
as those which would be expected under service conditions on 
the road, conditions of speed and pressure, of course, being the 
same. The following brief report from Mr. A. S. Williamson, 
giving the results of such tests, may be accepted as conclusive 
evidence that the results are substantially the same in both 
cases : 

Dean IW. F. M. Goss, Chairman of the Brake-shoe Committee, 
Master Car Builders’ Association: 

Dear Str,—Responding to the request of the Brake-shoe Com- 
mittee, tests have been made upon the brake-shoe testing ma- 
chine of the University of Illincis, in the course of which the 
shoe has been dropped upon the wheel through the action of 
weights, and also by use of an arrangement of air equipment 
giving substantially the conditions of service. These tests were 
made with a great variety of shoes and under many different 
conditions of speed and pressure. Within the limits involved by 
these experiments, the mean coefficent of friction is practically 
independent of the manner in which the shoe is applied. The 
following results are typical: 

“Ditamonp S” SHor—Speed, 60 M. P. H. 


Shoe Pressure. Coefficient of Friction. 


CH BE er ivcanckeeatacuss 13.95 (weights) 
Ge EE, seh decd cnconaderens 14.15 (air) 
SOO OUI ais. 5 iis Camtinwncsisien 12.25 (weights) 
tS SGD _ cianétadedexeuetas 12.50 (air) 


_ The facts are perhaps better shown by means of Fig. A, giv- 
ing the records obtained from the brake-shoe testing machine 
lor the two methods of application, all under conditions as near- 
ly as possible identical. The similarity of the coefficient of fric- 
tion in the two cases is shown in the upper of the three dia- 
rams. The middle diagram shows a comparison of the pres- 
sures, and the lower diagram the retarding effect during the 
‘pplication, all, of course, applying to the same stop. 
(Signed) A. S. WILLIAMson. 
Recommendations.—In concluding the summary of the work 
% the past year, your committee would recommend: 
1. That some further work be undertaken by the Association 
t the purpose of connecting the results obtained under high 
take-shoe pressures with those upon which the Association’s 
Specifications are based. 
2. That in the specifications of the commitiee, as presented in 
the report of 1910, paragraphs “c” and “f” be changed to read 
‘teel or steel-tired wheel,” instead of “steel-tired wheel.” 
' he formal report of the tests which have been made under 
ate ction of the committee during the current year is as 
WS: 
ean W’. F. M. Goss, Chairman, Brake-shoe Committee, Master 
Car Builders’ Association, Urbana, IIl.: 
Pe Be Sr—I take pleasure in transmitting herewith Profes- 
t Endsley’s report on the tests of fourteen brake-shoes, author- 


fo 





ized by your committee. I do not know that I can add any- 
thing to the report itself which, it seems to me, brings out 
all the points of interest. I would like, however, to voice my 


TABLE I. 
lwtian SPEEO 8OMuES PER Hour . 


BRAKE SHOE PRESSURE 12000 POUNDS. 
COEFFICIENT LOSS per 100000000 Fr 





- ae OF FRICTION cance 
_ SHOE EACH ron EACH 
SnmOoE SHOE 
CONGOON ’ 3. 9. 
2g 
9.24 “@ 4. 
/ 
8.25 om 
9.6 
9.98 
10.30 
ZW | 87 
972 4 2.09 
Hi 1€8 
44 | 2.60 5 
368 76 : 4.10 # 
ie 1910 | jos [31 257 |x 
am ACTUAL LOSS IN WEIGHT HAS BEEN MULTIPLIED BY 2.20 WHICH IS THE RATIO OF 
CAST IRON TO THE ASRADED PARTS OF THIS SHOE. LEE. 
TABLE II. 


imitiaa SPEEO BOMMES PER Hour. BRAKE SHOE PRESSURE 14000 POUNDS. 


LOSS per 100000000 Fr. 
POUNDS OF WORK 
DONE- IN POUNDS 


COEFFICIENT 
OF FRICTION 


M0. | DESIGNATION 
nal or 





SHOE EACH EACH 
SHOE snee SHOE FoR 
CONGDON % 0. 9.32 266 
8.85 ) 1.73 
IRON| PENN. 945 4.94 
NN. 9.00 20 
¢. 9.45 4.36 
9. 80 ; 448 
8.93 3.44 
905 : 262 
3.60 } 3.2/ 2.90 
9.51 240 
9.82 378 
8.72 
18.30 - 3.20 
397 19-20 18.75 “0 2.90 * 
He ACTUAL LOSS IN WEIOHT HAS BEEN MULTIPLIED BY 2.20 WHICH IS THE RATIO OF 
CAST IRON TO THE ABRADED PARTS OF THIS SHOE. gee 


own opinion that the tables and curves show pretty conclu- 
sively that there is nothing particular to Le gained either in 
friction or wear by carrying pressures beyond 18,000 pounds. 
By reference to Figs. 15, 16 and 17, it is easily seen that the 
coefficient of friction drops rapidly between 18,000 and 20,000 
pounds pressure, and that the amount of wear is correspond- 
ingly greater, while the stopping distance, of course, is not 
materially diminished. 
C. H. BenyaAmIn. 

Dean C. H. Benjamin, Purdue University: 

Dear Sir —I submit herewith a report of tests of brake-shoes 
made for the Brake-shoe Committee of the Master Car Build- 
ers’ Association. 

The tests were conducted upon the Master Car Builders’ 
brake-shoe testing machine, a description of which will be 
found in the Proceedings of the Association for 1894 and 1906. 

The shoes tested were of seven different kinds. Six shoes of 
each kind were received at the university, and of this number 
two of each type, making fourteen shoes in ail, were tested. 
None of the shoes had been in service prior to their receipt at 
the laboratory. All of the shoes were given a laboratory num- 
ber. 

Schedule of Test-——So far as practicable, each shoe was tested 
upon a steel-tired wheel under the following brake-shoe pres- 
sures: 12,000, 14,000, 16,000, 18,000 and 20,000 pounds, the in- 
itial speed of the machine being in each case eighty miles per 
hour. At each of the above pressures nine stops were made. 

Method of Testing.—In anticipation of a test, the shoe was 
given a number of applications until a full bearing surface was 
obtained, after which it was accurately weighed upon a pair of 
scales. The shoes were first tested at a pressure of 12,000 
pounds, after which the pressure was increased by increments 
of 2,000 pounds until a pressure of 20,000 pounds was reached, 
or until the shoe broke or became unserviceable. 

The loss in weight of the shoe was obtained by weighing the 
shoe after each three applications, thus giving a check upon the 
loss for each pressure. During the nine applications at each 


pressure, three cards were taken from which the coefficient of 
friction was obtained. It will be seen that some of the shoes 
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TABLE III. 
fruriaa Speco 6OMILES PER Hour. BRAKE SHOE PRESSURE 16000 POUNDS. 
COEFFICIENT gore com 
NO. | DESIGNATION = OF WORK 
oF or stanoann | ° PP'STIOM  loone- in POUNDS 
se ee or EACH | AVERAGE! Fac | AVERAGE 
SHOE [EACH KIND | SHOE- |FacH Kind 
I II III It7 VW VI VIL 
EE eee 
353 | CONGDON B.& 0. 8.80 668 |2.92 236 
336.| CONGDON 8.%& 0. 8.56 1.80 ; 
339 |PLAINCASTIRON| PENN. 9.34 9.19 |3% 458 
340 |PLAINCASTIRON| PENN. | 9.04 4/0 se! 
345 |SPEAR-MILLER| C.B &Q 81S 842 |5:%6 5.03 
346 |SPEAR-MILLER} C.B.%&Q. 8.70 5.0/ 
35/ | NAJIONAL |CM.&SrP| 860 6.67 5.02 4.00 
352 | NATIONAL ICMA&SrP| 875 ; 2.99 
357 | DIAMOND-S |Sou.PaciFic| 846 | o7, | 420 | g44 
358 | DIAMOND-S |Sou-PACIFIC] 9.0/ 2.68 ‘ 
367 | U-SHOE |NYC.LINES| 896 8.72 |498 4.94 
368 | U-SHOE |NYC.LINES}| 8.47 4.98 
3% | PITTSBURG 17.20 294 
1775 2.54 
37 _| PITTSBURG 18.30 244 * 
ACTUAL LOSS IN WEIGHT HAS BEEN MULTIPLIED BY 2.20 WHICH ISTHE RATIO OF 
CAST IRON TO THE ABRADED PARTS OF THIS SHOE ~ LEC 
TABLE IV. 
infrian Speed 80MWES PER Hour. BRAKE SHOE PRESSURE 18000 POUNDS. 
=“ oo COEFFICIENT LOSS per 109000000 Fr. 
' IGNATION POUNDS OF WORK 
oF OF STANDARD OF FRICTION | DoNE- IN POUNDS 
SHOE SHOE or EACH — EACH —— 
SHOE [EACH KiND| SHOE leach KIND 
I II Ill Iv Vv VI VII 
333 | CONGDON B&O. 9.20 2. 8/ 
-] asr : 
336 | CONGDON B.%& 0. 7.95 2.32 as 
339 |PLAINCASTIRON| PENN. 9.15 4.76 
8.70 
340 |PLAINGASTIRON|] PENN. | 8.25 ace | *# 
545 |SPEAR-MILLER| C.8%Q. | 747 767 |1030 776 
346.| SPEAR-MILLER] C.B.%&Q. | 788 5.22 : 
351 | NATIONAL |CM&StP| 768 7.68 6.16 él 
352 | NATIONAL |CM.&St.P d 
357 | DIAMONDS |Sou.PaciFic | 9./7 8% 1499 | gos 
358 | DIAMOND-S |sou.PAciFic| 8.55 3.98 ¢ 
368 | U-SHOE INYc.LINES 
37% | PITTSBURG 1740 24 
IZA . 
377 | PITTSBURG 16.80 0 34017 |* 






































ACTUAL LOSS IN WEIGHT HAS BEEN MULTIPLIED BY 2.20 YHICH IS THE RATIO OF 
CAST IRON TO THE ABRADED PARTS OF THIS SHOE - 














failed before the pressures of 18,000 and 20,000 pounds had 
been reached. 

Between each application the shoe was cooled by a blast of 
air until the temperature was reduced to such an extent that 
the observer could bear his hand upon the shoe. This required 
from twenty-two to twenty-eight minutes between each appli- 
cation. 

Results Obtained.—The results obtained are given in Tables 
I to VI, inclusive. 

Table I gives the results obtained at a hrake-shoe pressure 
of 12,000 pounds. Col. ! of this table gives the number of the 
brake shoe; Col. II, the designation of the shoe; Col. III, the 
road on which it is standard; Col. IV, the coefficient of friction 
of shoe; Col. V, the average coefficient of friction of the two 
shoes of the same kind; Col. VI, the loss for each 100,000,000 
foot-pounds of work done for each shoe; Col VII, the aver- 
age loss per 100,000,000 foot-pounds of work done for the two 
shoes of each kina. 

Table II gives results obtained at 14,000 pounds pressure. 

Table III gives results obtained at 16,000 pounds pressure. 

Table IV gives results obtained at 18,000 pounds pressure. 

Table V gives results obtained at 20,000 pounds pressure. 

In Tables II to V the notations for the coiumns are the same 
as for Table I. 

Table VI gives the approximate distance per stop in feet as 
obtained from the three cards taken at each pressure for the 
two shoes of each kind. Col. I of this table gives the number 
of the brake shoe: Col. II, the designation of the shoe; Col. 
III, the road on which it is standard; Col. IV, the approximate 
distance in feet during the stop at a pressure of 12,000 pounds; 
Col. V, the approximate distance in feet during the stop at a 
pressure of 14,000 pounds; Col. VI, the approximate distance 
in feet during the stop at a pressure of 16,000 pounds; Col. 
VII, the approximate distance in feet during the stop at a 
pressure of 18,000 pounds; Col. VIII, the approximate distance 
in feet during the stop at a pressure of 20,000 pounds. 

Fig. 1 gives the average coefficient of friction of each kind of 
shoe tested, plotted against the brake-shoe pressure. 
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TABLE V 
initiag SPEEO BOMILES PER Hour BRAKE SHOE PRESSURE 20000 PouNDS 
COEFFICIENT LOSS ooo” 
NO. | DESIGNATION POUNDS OF WorRK 
or OF STANDARD ar Peer OONE- IN POUNDS 
sme | SHOE or | EACH | AVEX OE] Each | AVERAE 
SHOE EACH KIND| SHOE leach KIND 
Fa It Ir Iv V Vi Vil 
333 | CONGDON B.& 0, 7.25 3.64 
336 | CONGODON B.X 0. 7.25 TES 297 wand 
332. |PLAINCAST IRON| PENN. 7.04 72s 6.94 6.50 
340 |PLAINCASTIRON| PENN. | 7.39 6.0€ 
345 |SPEAR-MILLER| C.B.% Q. /22 
346 |SPEAR-MieRl canal a30 | °°" (220 ° 
337 | NATIONAL |C.M.QSrP.| 6.87 é 10.93 
352| NATIONAL | C.M.%SrP snd sect 
357 | DIAMOND- § |SouPACIFic| 6.77 702 | 260 5.94 
353 | DIAMOND- S |SouU.pAciFin| 7.27 6.08 
| 367 | U-SHOE |NYC.LINES| 7.34 7394 | FW 5 
368| U-SHOE |NYc.LINES ; 7 
3% | PITTSBURG 15.35 497 
2 5 
377 | PITTSBURG et tae ee 1e 





























* ACTUAL LOSS IN WEIGHT HAS BEEN MULTPLIED BY 2.20 WHICH 1§ THE 
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TABLE WI. 


initia Speeo 80Mites Per Hour, 





APPROXIMATE DISTANCE PER STOP 


NO, | DESIGNATION | craNDARD | INFCET UNDER THE FOLLOWING 


OF OF 














OF BRAKE SHOE PRESSURES 
SHOE SHOE 
12000 |14000 |16000 |18000 |20000 
333 
336 GONG DON B&O. | 2205 | 2070 | 1791 | 1600 | 1646 





339 
340 PLAINCASTRON) PENN. [2472 | 1995 | 1755S | 1595 | 1656 


345 : 
346 SPEAR-MILLER | C.B. &Q. 12495 | 2010 | 1910 | 180S | 14.24 


3S! 
352 NATIONAL |C.M.&SrP | 2403 | 2050 | 1835 | 1730) 1698 


357 ai 
358 DIAMONDS |Sou.PaciFic | 2261/1925 | 1801 | ISS! | 1633 


367 
368 U- SHOE §=|NYC.LINES| 2167 | 1964) 1771 | 1660 | 1598 


37% ; 
377 PITTSBURG 1037 | 932] 852 | 755) 735 


Fig. 2 gives the average loss per 100,000,400 foot-pounds of 
work done for each kind of shoe, plotted against the brake- 
shoe pressure. 

Fig. 3 gives the approximate distance per stop in feet for 
each kind of shoe, plotted against the brake-shoe pressure. _ 

It will be seen from Fig. 1 that the coefficient of frictoin of 
all but two kinds of shoes tested decreased as the pressure 
increased, the two exceptions being the “piain cast-iron shoe” 
and the “National shoe.” This is no doubt due to the fact that 
the composition of the outside layer of the shoe is not of the 
same texture as the inner layer, or that the heating and cooling 
of the shoe changed the material in such a way as to affect the 
frictional qualities. Also, it will be seen from Fig. 15 that the 
loss due to wear is increased as the pressure is increased in all 
but three kinds of shoes. These are the “piain cast-iron,” the 
“National” and the “U” shoe. ‘Two of these kinds of shoes are 
the ones which showed the inconsistency in the coeflicient of 
friction. 

In order to check these seeming inconsistencies, either in the 
wear or frictional qualities, three shoes, one of each kind men- 
tioned above, were again tested at 12,000 pounds pressure after 
the tests at 18,000 pounds pressure had been conducted. The 
results from these retests are given as dotted lines in the curves 
shown in Figs. 1 and 2. It will be seen from these dotted lines 
that in each case the seeming inconsistency practically disap- 
peared, showing that tests of the outside layer of a shoe will 
not in all cases give similar results to tests of the inner ma 
terial. 

It will be seen from the results shown in Fig. 1 that the 
points representing coefficient of friction for all shoes, except 
one, fall close together, there being less than two per cent. va 
tiation in any two sets of shoes. The one exception is tHe 
“Pittsburg” shoe, which is a composition shoe, and gave prac 
tically twice the coefficient of friction obtained from any of the 
other shoes. ‘ 

ihe results shown in Fig. 2 indicate that the wear is not ut 
form for the different makes of shoes, it varying from about 
1.5 to over 5 pounds per 100,000,000 foot-pounds of work done 
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12000 


14000 16000 18000 
BRAKE SHOE PRESSURE IN POUNDS 


20000 
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at 12,000 pounds pressure and from about 3.5 to over 12 pounds 
at 20,000 pounds pressure. It will be also secn from Fig. 2 that 
the loss is not much increased until a pressure of 18,000 or 
2,000 pounds is reached. 

[he results shown in Fig. 3 show that the distance per stop 
is about the same for all shoes but one, this shoe being the 
“Pittsburg” shoe, which gave the highest coetficient of friction. 
Three of the shoes tested stopped the wheel in a less distance 
of 18,000 pounds than at 20,000 pounds, and three of the other 
four shoes gave almost the same results at 18,000 as at 20,000 
pounds. The only shoe that showed much advantage at 20,000 
pounds over that at 18,000 pounds was the “Spear-Miller.” This 
shoe became very hot and gave off a flame three or four feet 
long resembling a gas flame during the stop at 20,000 pounds 
pressure. 

Louis E. Enpstey. 
PART II. 
BrakE BEAms. 

Changes in Drawing of Break Head.—The committee desires 
to recommend certain changes in the drawing of the standard 
brake head as shown on Sheet M. C. B. 17. 

I. The dimensions of the upper-hanger hoie have been made 
the same as the dimensions of the lower-hanger hole, to permit 
the use of the 1-inch hanger. This change was omitted from 
the drawing last year through error. 

2. The inclination of 15/16 inch in 6% inches, as shown on 
the side elevation of the head on Sheet M. C. B. 17, is correct 
lor the brake beam hung 14 inches above the rail, but is not 
‘orrect for the standard 13-inch hanging for inside-hung beams. 
‘he drawing has been corrected to show an inclination of 1 9/32 
inthes in 6 inches, to correspond to the 13-inch hanging, and 
ill the vertical dimensions have been made to read from a line 
(rawn through the center of the bottom hanger-hole and the 
center of the wheel. The contour of the head has not been 
thanged in doing this. 

3. The ribs bracing the under side of the lower shoe-bearing 
‘ig have been removed from the drawing, as these ribs are not 
actually being used on the heads to-day. 

4. Sheet M. C. B. 17 shows a %-inch radii at the ends of the 
‘ioe-bearing lugs, and the committee believes this only results 
less hearing area and is of no value, and accordingly the 
drawing has been changed to show a %-inch radius at this 
point and the side of the lug has been slightly tapered. 
the committee recommends the adoption of these changes, 
which We believe to be improvements in the design of the head, 

ithout affecting its interchangeability with heads and shoes 

NOW In service, : 

eview of Recommendations 4 and 5 of the 1910 Report.— 
mong the several recommendations made by the committee at 
me year's convention there were two, numbers 4 and 5, which 
tre rejected on the letter ballot. They are as follows: 

“an all No. 2 beams used on cars built after January 1, 
em be of such dimensions that all parts of the beam will 

; in the outline shown in Fig. 10 of this report; and that 

s Outline be shown among the standard drawings. 
me. at on page sor of the Proceedings for 1909, the seventh 

8taph, relating to beam No. 2, be changed to read: ‘Beam 
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No:-2 must be used on cars of more than 35,000 pounds light 
—— and it may be used on cars of 35,000 light weight or 
ess.’” 

For the purpose of ascertaining the reason for the objection 
to these two recommendations, the committee early issued to 
the membership of the Association a circular of inquiry, ask- 
ing the roads which voted against these propositions to state 
their reasons to the committee. The purpose of this procedure 
was to secure for the committee such information as would 
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permit it to modify the recommendations so as to make them 
acceptable to the objecting roads. A meager response, only, 
was returned. 

Some of the suggestions received in reply to this circular are 
conflicting, but they have all been combined, as far as possible, 
to form a new diagram as is shown in Fig. 19. 

The principal points raised related: 

1. To the distance from the face of the brake head to the 
back of the beam, which has been changed from 5% inches to 
5 inches. 

2. With steel or steel-tired wheels, which may be reduced to 
30 inches in diameter, there is danger with a deep beam of hav- 
ing the fulcrum striking the axle. 
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3. The location of the diagonal lines limiting the tension 
members of the beam has been changed to avoid confliction with 
some beams which are now in service. 

The diagram shown in Fig. 19 is submitted for the considera- 
tion of the members with the same recommendation with which 
the diagram was submitted last year. 

Having presented the discussion so far as it could be devel- 
oped, your committee would resubmit for discussion recom- 
mendations 4 and 5 as above given, with the request that they 
be so modified at the convention as to make them acceptable to 
the members. 


Discussion.—The first part of this report brought out some 
discussion in the shape of request for information concerning 
the variation of axle weight on the testing machine. It was 
explained that there was no variation in this weight for the 
different tests. 


The recommendations of the committee that further work be 
undertaken were referred to the executive committee, and the 
secretary was instructed to change the reading in paragraphs “c” 


and “f” to “steel or steel tired wheels,” instead of “steel tired 
wheels.” 


Attention was drawn to the fact that an error had been made 
in the report in connection with the radius of the fillet in para- 
graph 4 under brake beams. This should be % in. insead of 
1-16 in. as shown. The recommendations of the committee 
were adopted and submitted to letter ballot. 


REFRIGERATOR CARS 


Committee :—M. K. Barnum, chairman; J. S. Chambers, G. W. 
Lillie, W. E. Sharp, E. Posson, W. C. Arp, R. S. Miller. 


THE Unirorm HEIGHT oF REFRIGERATOR CARS FROM THE RAIL TO 
THE FLoor. 


Our investigation of this subject shows that a large majority 
of the refrigerators built within the last ten years or more have 
the height of floor varying between 48 inches and 50 inches 
above the rail, but the Santa Fe Refrigerator Dispatch has 
some six thousand cars with floors approximately 46% inches 
above the rail. We have not been able to learn of any cars 
which have the floor at 42 inches above the rail, as stated in the 
Railroad Refrigerator Service Association Circular No. 84, dated 
Tune 26, 1909. 

We also find that all freight-house platforms of the largest 
roads and packing-houses vary in height from 42 inches to 46 
inches above the rail, and understand that the American Railway 
Engineering and Maintenance of Way Association h ot yet 
adopted any standard height for freight-house platf ; we 
therefore suggest that the Master Car Builders’ As§®fiation 
adopt a minimum of 48 inches as the recommended practite for 
refrigerator-car floors, and that the matter be taken up with 
the American Railway Engineering and Maintenance of Way 
Association with the view of having them adopt 46 inches as the 
maximum height of freight-house platforms, as we believe that 
this will make ample allowance between the bottom of refrigera- 
tor doors and top of platforms, so as to avoid trouble about 
opening the doors at freight houses. 


STANDARD Drip Cup For REFRIGERATORS. 


The committee has not yet been able to find any drip cup 
which will meet all of the requirements, which now seem im- 
possible to meet in full, but the committee will continue to in- 
vestigate the subject and make supplementary report. 


RELATIVELY SMALL Ice TANKs. 

Refrigerator cars may be divided into two general classes— 

(1) Fresh-meat cars. 

(2) Fruit and dairy cars. 

(1) The best and most modern refrigerators are used for 
shipping fresh meats, and these are provided with ice tanks 
which experience has proven to be amply large. Fresh-meat 
cars use crushed ice and salt, and a total capacity of 5,000 
pounds per car has been found ample for all ordinary service 
conditions; the committee, therefore, recommends that tanks of 
5,000 pounds ice capacity be adopted as the minimum for such 
cars. 

(2) For fruit and dairy refrigerators a minimum of 3,000 
pounds per tank, or 6,000 pounds per car, is recommended. Our 
investigation leads us to believe that the complaints mentioned 
by the Railroad Refrigerator Service Association have been 
caused by old cars that had ice tanks much smaller than the 
present practice, which are rapidly disappearing from service, 
and we believe tanks of the size above recommended are amply 
large to protect shipments under all ordinary conditions. 

The Traffic Department will be the first to object to encroach- 
ing any further than necessary on the loading space of the 


car, and there seems to be no present necessity for increasing 
the outside length of the car beyond about 40 feet, the present 
size of the largest refrigerator. 


Discussion.—A supplementary report was read by Mr. Barnum 
(I. €.) as follows: 


The committee has continued its investigation of a standard 
drip cup for refrigerator cars, and has obtained from a num- 
ber of the roads which are the largest owners of refrigerators 
and also from the packing companies drawings of their stand- 
ard drain cups, together with reports on thei: performance. All 
of these drain cups are alike in their essential features, con- 
sisting in: 

1. A depression or cup below the level of the drip pan into 
which the water drains; and 

2. A drain pipe, the top of which projects above the bottom of 
the cup to a varying height, thereby retaining some water in 
the cup round about the pipe, which, with the inverted cap 
fitted over the top of the drain pipe, forms a water seat. This 
arrangement permits the melted ice to overflow into the drain 
pipe and at the same time prevents the admission of warm air 
in summer; but it will not obviate freezing in winter, and the 
drain pipe must be plugged to exclude cold air in freezing 
weather. All of the replies received to our inquiries indicate 
that there are no serious complaints about the last two features. 
Our investigation leads us to believe that the combination of re- 
quirements specified by the Railroad Refrigerator Service Asso- 
ciation are mechanically impossible. 


Mr. Barnum also explained that a change should be made in 
the report in connection with the height of freigh: house plat- 
forms, which it was proposed to have the Maintenance of Way 
Association make standard. These should be 44 in. instead of 
46 in., as stated in the report, thus leaving a difference of 4 in. 
between the level of the car floor and top of platform. 

Mr. Hennessey (C. M. & St. P.) asked for information con- 
cerning what was being done in connection with salt water 
drippings, which he found were still giving considerable trou- 
ble. It was explained that private car owners, who are the 
principal users of salted ice, were active on this subject, but 
had found difficulty in getting a valve to answer the purpose 
of holding the water within the tanks. It was found that this 
valve would freeze and give considerable difficulty in operating. 
The cars, however, were being fitted and experiments were con- 
tinually being carried on with different arrangements and it 
was expected that success would eventually be attained. 

The recommendations of the committee were ordered submit- 
ted to letter ballot. 


PRICES FOR LABOR AND MATERIAL FOR STEEL CARS 


Committee :—F. H. Clark, chairman; G. E. Carson, C. F. 
Thiele, Ira Everett, B. Julien, S. T. Park, T. M. Ramsdell. 


The recommendations of the committee are as follows: , 

Eliminate all present rules on page 58 of the 1910 Code ot 
Rules, with reference to repairs to steel cars, and substitute the 
following: 


All rivets %4-inch diameter or over, 12 cents net per rivet 
which covers removal and replacing of rivets, including remov- 
ing, fitting, punching or drilling holes when applying patches oF 
splicing and replacing damaged parts, not to include straight 
ening. 

All rivets %4-inch diameter and less than ™%-inch diametet, 
7 cents net per rivet, which covers removal and replacing ° 
rivets, including removing, fitting, punching or drilling holes 
when applying patches or splices and replacing damaged patts 
not to include straightening. 

Straightening or repairing parts removed from damaged cat, 

cents per 100 pounds. 

Straightening or repairing parts in place on damaged (a: 
also any part that requires straightening, repairing or renewins 
not included on rivet basis, 24 cents per hour. 

Paragraph showing steel-scrap credits to be eliminated from 
Rule No. 111, on page 58; also Rule No. 107, on page 51; — 
eliminated, and charges and scrap credits shown in Rule NO. 
104, On page 51, change to read as follows: 


Charge., 

Steel, plate and structural, per pound.... 
Steel, pressed and flanged, per pound 

In making repairs to cars on a rivet basis, the cost of eon 

ing and replacing fixtures not secured by rivets, but necessaa 

removed in order to repair or renew adjacent defective pa 
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g should be in addition to the rivet basis; rules covering wood- 2. Steam hose, five-ply, 144 inches inside diameter, 25 inches 
rt cat repairs to govern. long. Print D. 
Paint applied, one-quarter hour labor to be allowed per pound 3. Hose clamp, as shown on Print E. 
, of paint applied and on the basis of Rule No. 105. 4. Each end of hose to be fitted with nipple, as shown on 
> report was approved and the recommendati Print B. ; : ‘ : 
The P . f PP 1 , ball ecommendations of the 5. Coupler to have not less than 14-inch opening. The hori- 
d committee were referred to letter ballot. zontal elevations of nipple to opening through coupler is, mini- 
1- 
: TRAIN PIPE AND CONNECTIONS FOR STEAM HEAT all 
1- Committee :—I. S. Downing, chairman; H. E. Passmore, T. H. 2¢-— 25 LENSTN OF HOSE B , 
: - ‘ . 54 
Russum, J. J. Ewing, C. A. Schroyer. ‘ eo. 
° ° FAON END OF 
e in the report of the committee last year the committee recom- GSE TO END 
? mended the following Recommended Practices be advanced as OF GASKET. 
dt Standard: 
In 1. Two-inch train une. - ; : 
ip 2, Location of steam train line, signal and brake pipe, as ™m, 15 degrees; maximum, 20 degrees. Coupler to be tapped 
is shown on M. C. B. Sheet Q. with 12-inch pipe thread, as shown on Print F. 
in “9 End train-pipe valves. It is the further recommendation of the committee that the 
it 1. Length of steam hose from face of coupler gasket to end manufacturers of steam-hose couplers be asked to appoint a com- 
e of nipple. mittee to act jointly with a committee of this association, to 
Ig The above recommendations have been recommended prac- Teport at the next convention on the contour lines of a coupler 
te that will make it interchangeable. 
3. . Discussion—The matter of the length of the hose was con- 
e- % - ” ‘ © 
“4 es. sidered, C. E. Fuller (U. P.) believing that a 25-in. hose was 
2 ¢ : 35 too long, and that it should not be over 24 in. F. W. Brazier 
4 < ” i (N. Y. C.) stated that on the long cars he had found it abso- 
in 7 ee lutely necessary to have a hose at least 25 in. in length. it was 
t- shy ————4 found that the hose after being in service for a time would 
ay — become sometimes 1% in. shorter than when applied. This was 
of aoe Sem Se BO seca leer due to the congealing anad hardening of the hose, and was 
in. = EEN found to occur in the yards as well as cn trains. 
INIT I a Prag : ; 
Las aw rane lr. H. Curtis (L. & N.) reported that he had used 26 in. hose 
n- 19 72 cteea | on passenger equipment, but had found it too long, and was 
er 2k lo ae | now using 24 in. hose. 
ul 2 LAARERS RARE MEARE P- The angle of the head to prevent kinking of the hose was 
he discussed, Mr. Fuller stating that in the majority of cases the 
ut tices since 7903, and in view of this the committee felt justified | Present head would make a kink in the hose and that he would 
se in recommending that they be advanced to standards. The com- like to see the committee continued and make further report on 
his mittee will again recommend the 2-inch train line, end rr this particular point. He further stated that he would like to 
1g. and location of pipes. The latter recommendation wil © see this committee charged with the recommending of standard 
changed to show the dimensions taken from center line of car, : ; : 
in instead of center line of coupler shank. The nipple recom- ¢4uipment throughout, including size of hose, and other fea- 
it mended last year is again recommended, all dimensions being tures. A motion to this effect was finally carried. 
shown. The committee found but a slight difference in nipple There arose considerable objection to the use of a two-piece 
it- lurnished by the different manufacturers. j , coupling with a separate nipple, and it was explained that the 
In regard to steam hose—the present recommended practice i , ; ; 
is 154 inches diameter. The committee finds but few roads are Committee simply recommended this as a makeshift until a 
wing hose larger than 1% inches, and there would not be any standard could be arrived at. 
The report was finally accepted and submitted to letter ballot. 
RS p I 
F. CAR WHEELS 
, Committee:—Wm. Garstang, Chairman; A. E. Manchester, 
Me O. C. Cromwell, W. C. A. Henry, R. W. Burnett, J. A. Pilcher, 
- R. L. Ettenger. 
m A point brought out by the Manufacturers’ Association is, 
a that under present conditions with high-braking pressures, the 
or limiting factor for each weight of wheel is the temperature 
ht: stresses set up on account of the rapidity with which heat is gen- 
7 erated on the surface of tread of the wheel under heavy and 
continuous braking. 
ter, : a : P i 
d As the present tendency is toward increased braking pres- 
ren sure, it is thought possible that the present weights should be 
os raised, particularly for wheels used under cars of high tare 
ie weight, such as refrigerator cars of 60,000 pounds marked ca- 
pacity, for which at present the standard 625-pound wheel is 
cat, used. 
=“ _ : ; a As this question was found to be quite far-reaching in its 
at seat hardship in adopting 1% inches inside diameter as rec- effect upon the present standards, and sufficient time was not 
ing, ommended practice in place of 15% inches. available to give it the thorough investigation that it demands, 
oo committee do not feel that it can report on a coupler at the committee does not feel justified in making a recommen- 
rom tis tim: , dation at this time. 
be Ra committee would recommend for adoption as standards It is considered of such importance, however, that your at- 
No. the following: tenton is called to same here in order that a study be made of 
I T'wo-inch train line. the subject. 
" 2. End valves, with not less than 114-inch openings. _The committee, also, has been called upon to take up as ad- 
e 3 Location of steam, air and signal pipe, as shown on ditional work, its recommendations in the 1910 report, bearing 
f tint A (not reproduced). on diameters of steel and steel-tired wheels in connection with 
_— » € committee would recommend for adoption as recom- coupler heights, efficiency of brakes, with respect to angularity 
aly ended practice the following: of hangers and clearances necessary to provide adjustments. Its 
rs hin Nipple, e1 shown on Print B. (See American ENGINEER, deductions from replies made to circular of inquiry on these 
. “gust, TOTO.) 





points are given below. 
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To this circular we received twenty-nine replies. After a 
careful analysis of the replies, it was found that the maxi- 
mum diameter of steel or steel-tired wheels that can be used 
by most of the railroads and keep a draw-bar height not to ex- 
ceed 34% inches and be used in connection with the existing 
brake beams and head was 33 inches, several of the roads re- 
ported that they could use 33% inches and in a few instances 
34 inches and 34% inches. 

In deciding upon the minimum diameter to which all-steel or 
steel-tired wheels should be worn, the question of maintaining 
a draw-bar height of not less than 31% inches—making allow- 
ances for compression of springs, wear of journal and brasses, 
and also to compensate for the wear of the wheels—was duly 
considered. Three methods were suggested that can be used, 
depending upon the construction of the trucks, as follow: 

1. Lining under center plate and side bearings. 

2. Blocking under spring seat. 

3. Lining on top of journal box. 

The first-mentioned method can only be used to a limited ex- 
tent where detachable center plates and side bearings are used. 

The second method can be adopted in cases where the clear- 
ance between the top of the bolster and truck frame is sufficient 
to allow for wear of journals and bearings and for necessary 
reduction in the diameter of the wheels. On trucks with steel 
side frames, this cannot be done in many instances, and atten- 
tion is called to this in order that greater clearance between the 
top of bolster and the truck frame be allowed in new construc- 
tion. 

The third method can be used in most trucks except such as 
have the boxes cast solid with the frames, and consists in using 
two or three thicknesses of metal liners applied between the 
tie bars and the bottom of the journal box, when using maxi- 
mum diameter of wheel. These liners to be transferred one by 
one to the top of the box as the diameter of the wheel decreases. 

With either of these methods it is possible in many cases to 
use a minimum wheel diameter of 30 inches. The majority of 
the roads, however, advise that the minimum diameter that can 
be used under present equipment is 32 inches. 

From the replies that were received to the circular of in- 
quiry, the following table was compiled, showing the number of 
railroads, the number of 40 and 50 ton cars operated by same, 
and the minimum diameter to which wheel could be worn on 
these roads: 


TABLE SHOWING NUMBER OF RAILROADS AND CARS OWNED BY SAME 
RAILROADS AND THEIR RECOMMENDATIONS FOR MINIMUM 
DIAMETER FOR ALL-STEEL OR STEEL-TIRED WHEELS. 


roads representing 151,611, 40 & 50 ton cars, recommend 32. -in. wheels 
roads representing 42,582, 40 & 50 ton cars, recommend 31%-in. wheels 
road representing 12,186, 40 & 50 ton cars, recommends . wheels 
roads representing 49,117, 40 & 50 ton cars, recommend . wheels 
road_ representing 101, 40 & 50 ton cars, recommends in. wheels 
roads representing 120,619, 40 & 50 ton cars, recommend in. wheels 
road representing 1,492, 40 & 50 ton cars, recommends . wheels 
road representing 24,531, 40 & 50 ton cars, recommends 29%-in. wheels 


me et 2D et 2D OO 


From these results the committee does not feel disposed to 
recommend a specific dimension as a minimum diameter at which 
all-steel or steel-tired wheels should be worn before replace- 
ment. 

On account of the great variation in diameters due to wear 
that might be possible with the use of all-steel and steel-tired 
wheels, and the effect that this wear will have on the efficiency 
of the brakes due to the increased angularity of the brake 
hangers and levers, the committee has forwarded to the Com- 
mittee on Train Brakes, all data bearing on this subject for its 
consideration. 


RECOMMENDATIONS. 
GAUGES AND LIMITS. 

First. At present, three standard gauges are shown on Sheet 
No. 16 Standard Practice, M. C. B. Proceedings, 1910, one for 
mounting, one for inspecting and one for checking wheels. | 

As these gauges are all slightly dfferent, they are confusing 
to the shopmen, and it has been proposed that one gauge be 
used in place of the three gauges now shown. This method has 
been found to be entirely practicai, and is, in fact, followed by 
many roads. 

The present wheel-check gauge, shown on Sheet No. 16, M. C. 
B. Standard, fulfils the requirements of such a gauge, and it is 
recommended that a cut of this, as shown on the attached draw- 
ing, be substituted for the three gauges now shown on Sheet 
No. 16 of the M. C. B. Standard Practice. ; 

In order to better protect the gauge from wear, the gauging 
point at the throat of the wheel has been increased from %-inch 
to %-inch. This has the further advantage of more nearly ap- 
proximating the original location in remounting second-hand 
wheels. 

It is also recommended that the first sentence, paragraph 3, 
under Mounting Wheels in Recommended Practice, be changed 
as follows: 

“Third—That in mounting wheels new or second-hand, the 
standard wheel-mounting and check gauge’ be used in the fol- 
lowing manner :” 


Second. In 1909 the Railway Club of Pittsburgh made the 
following suggestion : 

“The dimension 4 feet 5 3/32 inches on Figure 6-A, be changed 
to 4 feet 5 5/32 inches, due to not mounting more than one wheel 
with maximum flange thickness on the same axle. In accor- 
dance with Rule 66.” 

This was approved by the Arbitration Committee in 1909 and 
changes made in the Code of Rules. The gauges shown on 
Sheet 16, however, were not changed. The dimension referred 
to is the distance between backs of flangs at the base line. 

After careful consideration, the committee does not feel that 
this dimension should have been increased to 4 feet 5 5/3 
inches, as it will not accomplish the purpose for which this 
change was intended, or to prohibit the mounting of two maxi- 
mum flanges on the same axle. 

It is, therefore, recommended that this dimension should be 4 
feet 5 3/32 inches as recommended in 1907 report. This will 
necessitate changing the dimension 4 feet 5 5/32 inches on Fig. 
ure 9, page 37, Code of Rules, and Figure 9, page 599 of the 
proceedings of 1910, back to 4 feet 5 3/32 inches. 

— The second paragraph of Rule 24 in Code of Rules 
reads: 

“In no case may two new wheels having maximum thick 
flanges be mounted on the same axle.” It is recommended that 


oy f 
Yt 
os —_—_ Baseline 
. Mommy rt sé 
B 














4- 
STANDARD DISTAKE 4 ¢ z- 




















4-715 














Eplapeto DETAK oF 
Curve aT x Pe 




















the wording of this rule be changed to the following: In no 
case should two new wheels be mounted on the same axle when 
the thickness of the two flanges together will exceed the thick- 
ness of one normal and one maximum flange, or 2 17/32 inches. 

Fourth. The committee recommends that the standard wheel 
circumference gauge be changed as follows: 

That the number of brackets be increased from 3 to 4 and 
the length of the brackets increased toward the rim of the wheels 
so as to project %-inch beyond the rim when the brackets are 
in proper position. 

Fifth. The present method of giaduating the circumference 
measure does not provide a definite boundary for each tape siz 
as the tape sizes are indicated with lines. 

It is, therefore, recommended that instead of defining a tape 
size with a line, it be defined by the spaces. 

Sixth. The committee recommends that the limit-gauge for 
remounting second-hand cast-iron wheels, which is shown 0 
Sheet 16-A of the Proceedings of 1910 of the M. C. B. Asso 
cation, be shown in the different positions in which it is to be 
used with explanatory notes. 

Seventh. It is recommended that the minimum flange thick 
ness gauge for new wheels, shown on Sheet 16 of the 1910 Pro- 
ceedings of the M. C. B. Association, have the figure 1 5/3 
inches changed to 1 11/64 inches in order that the minimum 
thickness of flange be as much below, as the maximum thick- 
ness of flange is above, a normal flange. 

Eighth. The Association of Manufacturers of Chilled Cat 
Wheels has suggested that a few changes be made in the de- 
sign of the present standard wheels in order to improve four 
dry practice and reduce losses. 


625-POUND WHEEL. 


A slight reinforcement in the outside rim by moving the t 
dius 1 5/16 inches, 1/16-inch toward center of wheel, the ob- 
ject of which is to improve foundry condition in drawing the 
pattern from the sand. 

Also the fillet in the acute angle of bracket and tread to be 
increased to 3¢-inch, this in order to allow the pattern to 
drawn from the mold without breaking down the sand. 


675-POUND WHEEL. 


A slight reinforcement in the outside rim by moving the _ 
dius 1 3/16 inches, 1/16-inch toward the center of the wheel, 

The fillet in the acute angle of bracket and tread to be ra 
creased to 34-inch, this in order to allow the pattern to be draw 
from the mold without breaking down the sand. 
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Also, change the radius of the intersection of front plate 
from 2 inches to 3 inches to correspond with the 625-pound 
wheel; this will improve the metai at intersection and reduce 
the skimming action at this point while the metal is flowing 
from the hub to the rim. 

The top contour of the bracket to be reinforced at its junc- 
tion with a flange as shown on drawing. 

725-POUND WHEEL. 

Make a slight reinforcement in the outside rim by moving the 
radius 1% inches, %-inch toward the center of the wheel. 

Also the fillet in the acute angle of bracket and tread to be 
increased to 3%-inch, in order to allow the pattern to be drawn 
from the mold without breaking down the sand. 

Change the radius of the intersection of front plate from 2 
inches to 3 inches to correspond with the 625-pound wheel. This 
will improve the metal at intersection by reducing the skimming 
action at this point while the metal is flowing from the hub to 
the rim. 

The top contour of the bracket to be reinforced at its junc- 
tion with the flange as shown on drawing (not reproduced). 

Increase the thickness of the brackets at the base from 1 5/16 
inches to 134 inches. 

Tenth. It is also recommended that the part of the paragraph 
No. 8, page 763, of the Proceedings of the Association of 1910, 
vhich reads as follows: 

“And the day, month and year when made, plainly formed 
m the inside plate in casting.” 

Be changed to read: 

And the month, day and year when made, plainly formed on 
the inside plate in casting. 

STEEL AND STEEL-TIRED WHEELS FOR FREIGHT SERVICE. 

Eleventh. It is recommended that the diameter for all new 
steel and steel-tired wheels for freght cars be made 33 inches. 

Twelfth. For high-capacity freight cars built in the future 
and likely to be equipped with steel wheels, it is recommended 
that provisions be made in the construction of car and trucks 
to permit the use of wheels varying in diameter from 33 inches 

} 30 inches. 


Discussion.—Considerable discussion was given to the subject 
of recommendations of the committee for standard 33 in. diam- 
eer. It was pointed out that in the case of the steel tired 
wheel it was possible to turn the diameter to 30 in., which 
would affect not only the brake beams and hangers, but the 
hight of the draw bar and other details. The discussion 
brought out the fact, however, that fully 90 per cent. of the 
aiswers to a circular specified a 33 in. wheel. No action was 
taken at the meeting to change the recommendations of the 
committee, the report of which was accepted and submitted to 
letter ballot. 

It was moved by C. E. Fuller (U. P.) that the subject of 
fastenings for built up wheels be considered in next year’s re- 
port. Mr. Garstang suggested the preparing of drawings show- 
ing the principal dimensions of steel and steel tired freight 
wheels, 


SPRINGS FOR CAR TRUCKS 





The secretary reported that this committee had not succeeded 
n getting together sufficient information to cover the subject 
properly and that it requested more time. 


LUMBER SPECIFICATIONS 





No report from this committee was received, and the work 
ot the previous year being so satisfactory and covering the sub- 
lect so well, the committee was discharged. 


CONSOLIDATION 





In a verbal report, F. H. Clark (B. & O.), chairman of the 
committee, stated that the work assigned to the committee this 
year was to investigate the question of legality of the proposed 
‘onsolidation. They had done so and had found that there 
‘a no legal objection to the consolidation of the two associa- 
tons. 

It was moved by Mr. Seley that the report oi the committee 

% received and that the committee be continued. 

In discussing this motion G. W. Wildin (N. Y., N. H. & H.) 
‘ged action of some sort on this question and suggested that 
the committee he instructed to prepare a plan for consolidation 


" the next convention. A motion to this effect, however, was 
Ost, 


20th CENTURY AUTOMATIC LOOSE PULLEY OIL CUP 





The accompanying cuts illustrate the manner in which the 
principle of centrifugal force is used to automatically oil loose 
pulleys. This cup, which is manufactured and sold by the 
American Specialty Co., of Chicago, IIl., is made of thin pressed 
steel, and is so light that counterbalancing is not necessary. It 
will run from one to three weeks per filling, according to the 
number of starts and stops, speed, etc. All oil put into the cup 
goes to the bearing and the nuisance of having oil flung and 
spattered over floor, workman, machines and belts is entirely 
eliminated, and with it a decided saving in oil and time is ef- 
fected. 

Fig. 1 shows the cup ready to screw into the hub of the 
wheel. Fig. 2 is a view of the inside, showing the feeding 





FIG. 2. 


tube. When the pulley is brought into operation the centrifugal 
force throws the oil to the top of the cup and fills the feeding 
tube. When the pulley starts next time a portion of he oil in 
the tube is fed to the bearing, and the tube again fills itself. 
Fig. 3 shows the cup detached from the nipple for filling. This 
can be done easily by hand, no wrenches being required. The 





cup can be removed, filled and replaced with the pulley in any 
position, thus doing away with the necessity of shifting belts, 
turning shafting, etc., to bring the oil hole on top. 








Tue Piym FELLowsuHip Committe of the University of Illinois 
announced the choice of Donald Graham of the Class of 1907 as 
the winner in competition for the fellowship for the year 1911-12. 
The fellowship as established by Francis J. Plym yields $1,000, 
and it is conferred for the purpose of assisting graduates of 
exceptional promise of the Department of Architecture of the 
University of Illinois to a year of foreign travel and study. 
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THE NEW DESIGN ‘‘QUEEN CITY’’ BACK GEARED 
CRANK SHAPER 


Just eight years ago, soon after the introduction of high speed 
tool steels, the Queen City Machine Tool Co., of Cincinnati, O., 
was organized to manufacture back-geared crank shapers. The 
first 16-in. machine was described in this journal in the fall 
of 1903. Since then these shapers have fully kept pace with 
the improvements in tool steels, and now they are capable of 
using the very best to their highest capacity for double duty 
and speed. The accompanying illustration represents the 16- 
inch back-geared shaper of to-day, and the improvements in 
same will be incorporated in the three larger sizes during the 














POWERFUL AND ACCURATE I6-INCH SHAPER, 


present year. It is with these changes that this description has 
most to do. Part of them have been an evolution of the past 
eight years, but the most important—the improvement in the 
radial bearings—is just being used on this machine, the Queen 
City people being pioneers on this construction in shaper manu- 
facture. 

It is of course appreciated by the users of machine tools, and 
by those familiar with their construction, that the greatest 
trouble experienced is due to poor lubrication and inadequate 
bearings. In the crank shaper, the bearings that have to do with 
delivering the driving power to the ram, in the order of their 
importance, are as follows: crank pin, bull wheel, driving and 
driven shafts, and the lower rocker arm shaft and those that 
connect the link with rocker arm and ram. These all have 
heat treated and ground journals running in cast iron. The 
crank pin has the heaviest duty to perform in proportion to 
its size: the body of this is made from a crucible steel casting, 
and has a heat treated sleeve pressed over the pin, and is 
ground to be a running fit in the cast iron crank block; this 
block has an oil reservoir with channels cut to insure thorough 
distribution of the oil, which is lifted from the reservoir onto 
the crank pin by a’ chain, the oil always flowing back to the 
reservoir; thus, a continual flow of oil is sure to result if proper 
attention is paid to providing a supply of good oil, as means 
have been provided for drawing off the oil when used up and 
replacing it with a fresh supply. 

The bull wheel hub also has a hardened sleeve pressed on it, 
and is afterwards ground to size; the same oiling device is 
used here as on the crank pin just described. The cone pulley 
shaft has a 3-point bearing eliminating the overhang at drive. 
The five journals of the driving and driven shafts are heat 


—_—:}2 


treated and ground, run in removable cast iron bushes, and are 
kept flooded with oil by means of ring oilers. The chain jg 
used on crank pin and bull wheel hub, and other bearings jp 
the feed that revolve, because a ring will not lift sufficient ojj 
when shaper is running at slow speeds. The rocker arm and 
link shafts are provided with good lubricating facilities, although 
neither ring or chain can be used, because the motion is not 
fully rotary, only about one-quarter of a circle being described, 

The best test of a shaper is to note the proportion of the 
power delivered to what is available at the cutting tool. The 
belt pull of this shaper is below the average, yet it will take 
very heavy cuts; the countershaft should run at 270 r. p. m, 
The four cone steps are 6 in., 7 9/16 in., 9% in., 10 11/16 in, 
for a 2-in. double belt. Single gear ratio, 4 to 1; back gear 
ratio, 19 to 1. This combination will figure to the following 
cutting strokes to ram: 7.98, 11.78, 17.15, 25.31, 37-9, 55.95, 81.45 
and 120.24 per minute, which it will be noted are in geometrical 
progression. There are twelve changes of feed instantly ob- 
tainable without danger to the operator’s fingers. These eight 
speeds and twelve feeds can be so combined as to ccver every 
requirement for the turning out of work rapidly. Roughing 
can be done much faster with a slow speed and wide feed, and 
with less shock to the machine than excessive high speeds. 

Something of the workmanship and rigidity of this shaper 
can be judged by the guaranteed accuracy; the makers agree 
to produce work to within .ooo5 in. for the full 16-inch stroke, 
and vise is square to this limit. The arch ram is a big factor 
in securing the rigidity of the cutting tool necessary to pro- 
duce this accuracy, while the design and position of the table 
support and rigid construction of column, rail, etc., enables the 
work to be solidly held while being machined; the least move- 
ment of the work has a tendency to cause the tool to gouge 
when taking heavy cuts; this table support is closely gibbed to 
table, eliminating both the up and down movemert of the 
work; the base has an extra solid footing as it is made very 
long to bring table support out to extreme end of table. 

This shaper is also very low, making it handy for the opera- 
tor, whose every movement is considered at each point. The 
long and low design also provides for long ram bearings in 
the column, and it will be noted that the ram is very long in 
proportion; also, less metal is required to produce a rigid and 
substantial machine. All flat bearing surfaces are of large 
area, and gibbed for taking up the wear. The feed screws have 
micrometer adjustments, and the swivels are graduated. All 
pinions are made from bar steel, and where considered neces- 
sary parts are of steel and heat treated where service requires 
it to insure long life. All gear teeth are generated, and all 
gears and T slots cut from the solid. Shafts of any length 
may be key seated under the ram. 








IMPROVED HEAVY DUTY DRILL PRESS 


The Colburn Machine Tool Co. have lately made some im- 
portant improvements in their line of heavy duty drill presses, 
and the illustration shows the D-3 size machine, which has 4 
capacity for drilling three-inch holes with high speed drills in 
solid steel at the feeds and speeds recommended by the drill 
manufacturers. The following are some of the more impor 
tant improvements embodied in their latest design. The first 
machines had a right angle drive, that is, the main driving shaft 
stood at an angle of 90 degrees to the line shaft, necessitating 
the use of the quarter turn belts when a number of machines 
were set in a row and driven from one line shaft. This is noW 
changed, so that the main driving shaft in the speed box, 
which is mounted the driving pulley, sets parallel to the line 
shaft. This allows any number of machines to be set in @ 
row side by side and belted with straight belt direct from om 
line shaft. 


The speed box is an entirely new design. It is mourited up 
a substantial extension or knee at the rear of the main columm. 
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There are eight changes of speed obtained through sliding gears 
and positive clutches. All speed changes are made with two 
levers which are within easy reach of the operator while stand- 
ing in front of the machine. Four speed changes are made 
similar to the changes with a selective transmission on an auto- 
mobile. All the gears in the speed box are made of steel and 
the corners of the teeth beveled where they slide together. Gears 
subjected to the heaviest strain are hardened. All bearings have 
bronze bushings. The speed box is so designed that it forms 
a perfectly tight, non-leakable oil reservoir and everything in- 
side receives a continuous bath of oil. This feature greatly adds 
to the life of the gears and bearings besides practically eliminat- 
ing noise. A target, on top of the speed box in plain sight of 
the operator, shows which gears are engaged. A set of back 
gears increases the speeds to eight and these are engaged and 
disengaged by means of a lever, plainly shown in the illustra- 
tion. 

The machine is driven through a friction clutch pulley oper- 
ated by means of a lever. This being a high speed drill press, 
the gears run at a high rate of speed and it is impossible to 
make the speed changes when driven by the regular clutch pulley 
on account of the severe impact caused by too sudden engage- 
ment of the gears and clutches. To overcome this, an auxiliary 
friction clutch is interposed between the main friction pulley 
and the gears in the speed box. By its use the gears are made 
to turn very slowly, and the different speed changes can be 
The different speeds 
and feeds and the combination by which they are obtained are 


made without the slightest jar or shock. 

















COLBURN, SIZE D-3, HEAVY DUTY DRILL PRESS 


shown On a speed and feed index plate attached to the feed box 
" plain sight, and the operation of changing either speeds or 
"eds is most simple. 

Be. feeds, of which there are six, are obtained by means of 
Ps rod operating the back gears and the pull tod oper- 
. “ad drive key. To change the feeds on the high speeds 
, advisable to stop the machine and proceed as for chang- 
8 Speeds, but when running on the slow speeds the machine 





need not be stopped to change the feeds. The whole operation 
of speed and feed changing is extremely simple and is very 
quickly made. By looking at the index plate the opzrator can 
see at a glance just what to do to get any desired feed or 
speed or he can tell at just what feed or speed the machine is 
running, by noting the positions of the levers and rods and com- 
paring them with the index plate. It will be seen tiat all the 
working levers are so placed that the operator, while standing 
in front of the machine, can reach any of them without stoop- 
ing over. This feature saves many minutes in a day’s work and 
is an important factor in increasing production. In addition to 
the graduated dial automatic feed tripping device another safety 
trip is added which automatically trips the feed when the 
spindle has reached its lowest position. This prevents possible 
accident on account of feeding down too far. 

These machines are usually equipped with pump, tank and 
piping for supplying drilling compound when working in steel. 
The pump is attached to the outside of the speed box, and is 
driven by a short round belt from pulley on main driving shaft. 
The tank is placed at the lower right hand side of the frame in 
the most convenient position for draining back from the table, 
and entirely out of the way. An upwardly extending flange 
cast entirely around the base plate keeps any liquid that slops 
over from running on the floor. 

To arrange the machine for motor drive a special bedplate 
having an extension for the motor is provided. The motor 
sets directly under the clutch pulley to which it is belted. A 
constant speed motor of from 10 to 20 .h.p., depending upon 
the work to be done, should be used. The clutch pulley allows 
the machine to be stopped and started without stopping the 
motor. This machine is built with either standard bracket type 
of table or with compound table. Both types of tables have a 
telescopic elevating screw which eliminates the necessity of mak- 
ing a hole through the floor. Special chucks, fixtures. etc., can 
be mounted upon either type of table. 








NEW HAVEN PROTESTS AGAINST ELECTRIFICATION 


Protesting against compulsory electrification, the New York, 
New Haven and Hartford Railroad has sent a circular indicating 
its view to every member of the Massachusetts Legislature. The 
circular says in part: 

“Except where use of tunnels is rendered less dangerous by 
the use of electricity, there has been no compulsory electrifica- 
tion of railroads. All the electrification ot the New Haven has 
been without compulsory legislation. The New Haven has re- 
peatedly stated its desire and willingness to electrify. This year 
it proposes to electrify from Readville on the Boston asid Provi- 
dence, and to Peverly on the Boston and Maine. 

“Electrification of short distances, say ten miles, has never 
been found at all economical, and a compulsory electrification 
within a ten-mile limit will be unusually uneconomical. 

“Money required for electrification must be released by the 
issue of new securities, and, unless the money for electrification 
is wisely and economically expended, there will be placed upon 
railroad transportation a very serious charge which can only 
be met by increased freight and passenger rates. The best 
business interests of New England require these rates to be 
kept as low as possible consistent with safety.” 








POSITION WANTED 





Younc Man with a practical education, and five years’ ex- 
perience on premium and bonus systems, desires connection with 
a substantial company wanting a higher shop efficiency. Best 
references. Address F. H. M., care AMERICAN ENGINEER. 


MECHANICAL Maw scientifically trained, eleven years’ shop 
and drawing room experience, and in locomotive and railway 
supply line. At present is assistant chief draftsman of a large 
manufacturing concern, but desires position as chief draftsman 
or designer. Address M. S. W., care AMERICAN ENGINEER. 
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PERSONALS 


J. T. Robinson has been made master mechanic of the Missouri Pacific 
Ry. at Osawatomie, Kans. 


E. R. Locxuart has been made master mechanic of the Missouri Pa- 
cific Ry. at Hoisington, Kans. 


W. W. Morrow has been made general foreman of the Santa Fe at 
Prescott, Ariz., vice C. F. Ryer, resigned. 


E. W. Cantwe tt has been made master boilermaker of the Big Four at 
Bellefontaine, O., vice J. R. Cushing, deceased. 


F. M. Kerwin has been made roundhouse foreman of the Chicago, Rock 
Island & Pacific Ry. at Silvis, Ill., vice T. Kilpatrick, promoted. 


W. H. Sampte has been appointed master mechanic of the Grand Trunk 
Ry., at Ottawa, Ont., vice R. Cowan, assigned to other duties. 


E. H. Banxarp, purchasing agent of the Baltimore & Ohio R. R., has 
had his jurisdiction extended over the Cincinnati, Hamilton & Dayton Ry. 


R. H. Corztins has been appointed inspector of roundhouse and shop 
efficiency of the St. Louis & San Francisco R. R., with office at Spring- 
field, Mo. 


Mitrarp F. Cox has been appointed mechanical engineer of the Louis- 
ville & Nashville, R. R., with office at Louisville, Ky., succeeding W. A. 
Stearns, resigned. 

H, A. Fastan, manager of purchases and supplies of the Maine Central 
R. R., at Boston, Mass., has had his jurisdiction extended over the Port- 
land Terminal Company, with office at Portland, Me. 


J. W. Brakesurn, read foreman of cngines of the St. Louis South- 
western Ry., at Pine Bluff, Ark., has been appointed master mechanic, 
with office at Pine Bluff, succeeding E. English, resigned. 

G. W. Deats, general foreman of shops of the Texas & Pacific R. R. 
at Fort Worth, Tex., has been appointed master mechanic of that road 
and the International & Great Northern R. R., with office at Fort Worth, 
a new position. 


J. D. Maupin, master mechanic of the Trinity & Brazas Valley R. R., 
has been apointed superintendent of motive power, with office at Teague, 
Tex., vice C. H. Seabrook, resigned. The position of master mechanic 
has been abolished. 


J. W. Smatt, superintendent of machinery of the Kansas City Sou- 
thern R. R., at Pittsburg, Kan., has been appointed superintendent of 
machinery of the Missovri Pacific Ry., with office at St. Louis, Mo., suc- 
ceeding G. W. Smith, resigned. 

M. S. Currey, formerly master mechanic of the Frisco Lines at De 
Quincy, La., and formerly master mechanic of the Illinois Central R. R., 
at Paducah, has taken service with the O’Malley Bear Valve Co., Chi- 
cago, with office in Rand Building, Memphis, Tenn. 


Joun P. Sykes, assistant general superintendent of the Baldwin Loco- 
motive Works, Philadelphia, Pa., has been made general superintendent 
of the company, succeeding S. M. Vauclain, who held that position for the 
past 26 years, and who has now become vice-president. 


P. M. Hammett, superintendent of motive power of the Maine Central 
R. R., has had his jurisdiction extended over the Portland Terminal Com- 
pany, with office at Portland, Me. The jurisdiction of A. R. Manderson, 
assistant superintendent of motive power, is similarly extended. 


M. J. McGraw has been appointed shop superintendent of the Missouri 
Pacific Ry. at Sedalia, Mo. The following additional shop superintendents 
are also announced: W. C. Smith, Kansas City; E. F. Stroch, Hoisington, 
Kans.; B. J. Peasley, De Soto, Mo., and B. E. Stevens, Argenta, Ark. 


CATALOGS 


Steet Tires—The Standard Steel Works Company, Philadelphia, Pa., 
has issued a new catalogue on steel tires, giving in detail the specifica- 
tions which were adopted by the American Society for Testing Materials. 
Illustrations, diagrams and a facsimile of dimension blank for orders are 
included. 


Hicu Tension Macnetos.—The Bosch Magneto Company, of New York, 
N. Y., has issued catalogs descriptive of its type “‘D. A. V.” magneto for 
small and even cylinder “V” motors, and of the type “D. A. Q.” for 
small single cylinder motors. These books are complete in every detail, 


with full information regarding the construction of the magnetos, and 
particularly so as regards the location of faults and directions for care and 
maintenance. 





—<—— 


Erecrric Locomorives.—Bulletin No. 4851, just issued by the General 
Electric Company, is an attractive publication, containing data relative to 
the use of electricity in the service of steam roads. The publication com- 
prises 48 pages, which illustrate and describe both station and road equip- 
ment of the New York Central and Hudson River Railroad; the Detroit 
Tunnel of the Michigan Central Road; the Cascade Tunnel of the Great 
Northern Railway; the equipment of the Baltimore & Ohio Railway; the 
West Jersey and Seashore, the West Shore Railroad, etc. 


FLEXIBLE Staysotts.—Under the title, “The Breakage of Staybolts,” 
the Flannery Bolt Company, of Pittsburgh, Pa., has recently issued a most 
attractive and interesting publication. While intended Primarily, no 
doubt, to advertise the merits of the Tate flexible staybolt, the book in 
reality is a treatise on the subject which its title implies. In addition to 
other valuable features it contains an analytic discussion on expansion of 
locomotive boilers, and a theoretical discussion on the breakage of stay- 
bolts. ‘The book is well illustrated and carries the impress of the great- 
est care in the selection and presentation of the text. It will be of great 
assistance to thoses who are called upon to combat the vexatious problem 
with which it deals. 


Furnace Siac 1n Concrete.—Under this title the Carnegie Steel Co, 
has published an interesting illustrated booklet, the object of which is to 
present to those interested the results of a series of tests of blast furnace 
slag, in various forms for use as an aggregate in the making of concrete, 
A study of the pages of the booklet will show that the aggregate performs 
a very important function, and that the strength of the concrete depends 
largely on the shape, character and strength of the aggregate. Any ma 
terial which will improve the quality of the concrete without materially 
adding to its cost, must command the attention of the user, and it is 
believed that these results of some preliminary tests on blast furnace slag 
used in concrete will be of great value to the concrete engineer. 


ARTICULATED ComMpounp Locomorives.—-Bulletin 1009, just issued by 
the American Locomotive. Company, contains an_ interesting illustrated 
description of the 230-ton articulated compound locomotives recently deliv- 
ered’ by that firm to the Baltimore and Ohié Railioad. Ten locomotives 
were included in this order, and the design is at least 40 per cent. 
heavier and more powerful than the pioneer articulated compound which 
was placed in service in 1904. The statement is made that twenty-nine 
of the leading railroads of the country are now using an aggregate of over 
400 articulated locomotives. Nineteen of these have adopted this type 
within the past three years—four years or more since it was first intro- 
duced—which goes to prove that it has won favor through its known 
value from an operating standpoint. . 


NOTES 


Butitarp Macuine Toot Co.—Announcement is made by this company 
that arrangements have been made with Harry Ellis, Jr., 1138 Mutual 
Bldg., Richmond, Va., for direct representation in the territory surround- 
ing Richmond, and extending to the West Virginia line. 


GENERAL Exectric Co.—The Terre Haute, Indianapolis and Eastern 
Traction Company has placed an order with the General Electric Com- 
pany for two 300-kw. rotary converters, fifteen 100-kva. transformers and 
a switchboard. The rotary converters and six of the transformers will 
be installed in the Maywood sub-station. Six of the transformers will be 
installed in the Mooresville sub-station, and three in the Martinsville sub- 
station. 


Roserts & ScHAEFER Co.—The Roberts & Schaefer Co., engineers and 
contractors, Chicago, IIl., have recently secured a contract from the 
Oregon-Washington R. R. & Navigation Co. for the designing and build- 
ing, complete in operation, of two Holmen locomotive coaling stations 
One plant is to be installed at the Argo roundhouse at Seattle and is te 
be of 500 tons capacity with sand equipment. The other plant is to be 
installed at the new roundhouse at Tacoma, and is to be of 100 toms 
capacity. Approximate contract price for the above plants is $30,000. 





Sprague Evectric Worxs.—Frank W. Hall, manager of the Philadelphia 
office of the Sprague Electric Works, has been appointed manager . 
hoist sales and after July 15, 1911, will be located at the New York 
office. James A. Clifford, manager of the Baltimore office of the com: 
pany, has been appointed manager of the Philadelphia office, and took 
charge there on July 1, 1911. The Baltimore office will be continued % 
in the past under Mr. Clittord’s direction, but as subsidiary to the Phila 
delphia office and with Henry S, Patterson in charge. 


Davis Bournonvitte Co.—Announcement is made that the business " 
this company will be divided into the Eastern Department, with offices 
in its present quarters, 90 West street, New York City, and the Wester 
Department, with offices at 515 Laflin street, Chicago, the present = 
ters of the Chicago Welding Department of the National Pneumatic = 
pany. It is believed that this consolidation will very materially assist om 
development of the welding and cutting industry, and the combined = 
sources and experience of these companies will be at the service of 2 
prospective users of autogenous apparatus. 
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Curves of Mean Effective Pressure 


P. T. WARNER. 


It is, of course, apparent that the mean effective pressure 
acting on the pistons of a locomotive decreases with an increase 
in speed, due to the inability of the boiler to supply sufficient 
seam for working at long cut-offs, as well as to such causes as 
wire drawing, increased compression, etc., when running at high 
velocities. Upon the boiler, however, is chiefly dependent the 
power Output of the locomotive, and this output, at any given 
seed, varies directly in proportion to the mean effective pres- 
sure at that speed. It is evident, therefore, that the mean ef- 
fective pressures acting on the pistons of two locomotives which 
are maintaining the same number of revolutions per minute, 
may be widely different, if one engine has, relatively, a more 
powerful boiler than the other. Hence a curve showing the 
drop of mean effective pressure with increase in speed may be 


Dividing by V expressed in terms of C and S, and canceling 
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ipproximately correct for locomotives of one class, and very 
misleading for locomotives of other classes having, relatively, 
different boiler capacities. 

The accompanying diagram represents the drop in mean ef- 
lective pressure, with increase in speed, for locomotives carry 
ig 200 pounds of steam, and having from 200 to 325 square feet 
of heating surface per cubic foot of cylinder volume (consider- 


ng two cylinders). The curves shown were plotted from a 
formula, derived as follows: 
Let C = diameter of cylinders in inches. 
* S$ = stroke of piston in inches. 
D = diameter of driving wheels im inches. 
P = boiler pressure in pounds per square inch, 
y = per cent. of P to give M.E.P. at any speed. 
N = number of revolutions per minute. 
' A = number of square feet of heating surface per indi- 
cated horse-power. 
' H = total heating surface in square feet. 
*¢s 
V = volume of two cylinders in cubic feet = ——. 
3456 


The horse power developed at a speed of N revolutions per 
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six values of R, increasing from 200 to 325 by increments of 25. 
These curves, as derived from the equation, are equilateral hy- 
perbolas, and may be extended indefinitely in both a horizontal 
and vertical direction. that the maxi- 
mum mean effective pressure obtainable is .85 P; hence-a hori- 


It is assumed, however, 


The maximum number 
of revolutions at which this pressure can be maintaized is de- 
termined as follows: 


zontal line is drawn though this point. 


Let it be assumed that 12 pounds ot water are evaporated per 

This amount 
at 200 pounds 
If the cylinder volume is one cubic foot, the total 
heating surface of the boiler will be R cubic feet, and the total 
amount of steam formed per hour will be 25.5 R, or .425 R 
cubic feet per minute. 


hour from each square foot of heating surface. 
of water will produce 25.5 cubic feet of steam 
pressure. 


At one revolution of the driving wheels, 
the cylinders will use approximately 2 cubic feet of s.cam, and 
the maximum number of revolutions per minute at which the 
.425 R 
engine can work full stroke will be ——— = 


, 


From 


this expression values of N are calculated and laid down on 
the 85 per cent. line, and from these points tangents are drawn 
to the respective curves. 

Using the method described above, a series of curves can be 
plotted for any desired boiler pressure. If the value of A is 
assumed to be the same for all pressures, it is evident that, in 
locomotives having the same value for R, the mean effective 
pressure per square inch will be the same for any given number 
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of revolutions per minute, regardless of the boiler pressure— 
except in those portions of the curves which do not follow the 
equation. This is logical, because the power output is based on 
the boiler heating surface. It is very well known that several 
features of design other than the amount of heating surface, in- 
fluence the evaporative power of the boiler; and that certain 
boilers which have relatively small amounts of heating surface 
show high evaporative capacities. For this reason, these curves 
are based on an assumption which is not always realized in 
practice. They are of value, however, in estimating the prob- 


——— 


able capacity of a locomotive whose dimensions and propor- 
tions are known, and they also allow a logical distinction to pe 
made between a tank engine, for example, which ordinarily has 
a relatively small boiler, and a road engine having a high steam. 
ing capacity in proportion to the tractive force developed, 

The curves shown are applicable to single expansion jocomo. 
tives using saturated steam only. For locomotives equipped with 
superheaters a lower value for A should unquestionably be used, 
but sufficient data from which to determine this value is not, to 
the writer’s knowledge, available at present. 








Electric Motor Cars for Tunnel Service 


PENNSYLVANIA RAILROAD 


For use in the rapid transit service between Newark, N. J., 
and 30 Church Street, New York, through the McAdoo tunnels, 
the Pennsylvania Railroad has designed an all-steel motor car 
which, while following in a general way the principles laid down 
for the standard steel coach and suburban cars now in use, is 
by no means an adaptation of those cars to this service. The 
small clearances of the tunnel, as well as the sharp curves, class 
of service and necessity of interchangeability with the cars 
already in use, made it necessary to start new and bring out a 
complete design. As in all previous steel passenger equipment 
on this road,* this design incorporates a very heavy center sill 
construction, no body bolsters and a four point support for the 
side frames and superstructure. 

Experience on this road has indicated the following minimum 


wide. All of the strains are transferred direcily 


sill construction, which is amply strong to prevent the pressing 
down of the end of the car in a severe collision and transfers 
all vertical strains directly to the center plate. Platform plates 
extend from the end of the car for a distance of 5 feet 6 inches 
toward the center of the car and are reinforced by “U” shape 
diagonal braces, so that both the direct and cornering strains are 
definitely transferred to the center sill construction, thereby 
avoiding strains on the side framing which, on account of its 
narrowness, is not capable of resisting end strains. 

The main strength of the side framing is entirely below the 
windows and consists of a bottom side angle 5 inches by 3% 
inches by 5/16 inch, a web plate 3/32 inch thick, and a belt rail 
4 inches wide by % inch thick. The strength of this side girder 


to the ceriter 

















ALL-STEEL 


sectional area of center sills to be advisable: Freight, 24 sq in.; 
heavy passenger, 50 sq. in., and suburban, 33% sq. in. In this 
case, however, because of the multiple unit operation and each 
car having its own motors, it was considered that 25 sq. in. sec- 
tional area of center sills would be sufficient. 
therefore, built up as 


This sill was, 
a box girder 634 inches deep over the 
trucks and 934 inches deep at the center with heavy top and 
bottom cover plates. 

The superstructure is carried on two cross-bearers and two end 
sills in such a manner that any deflection of the center sill con- 
struction will not superstructure. The 
end sill consists of a curved channel securely riveted to a plat- 
form plate 14 inch thick, and to a bottom platform plate also 4 
inch thick. These top and bottom plates are in turn securely 
riveted to the center construction and to the end sill diaphragms. 
The cross-bearers are made of bottom cover plates 5/16 inch 
thick by 11 inches wide, pressed diaphragms made of % inch 
material and two top cover plates each % inch thick by 11 inches 


induce strains in the 


*For illustrated description of other all steel cars on the Pennsylvania 
Railroad see American Engineer as follows: Passenger coach—June, 1907, 
page 232; Suburban car—July, 1907, page 262; Postal car—Aprii, 1907, 
page 136, and July, 1907, page 260; fulnun-Cet., 1910, page 381. 


ELECTRIC CARS FOR TUNNEL 


SERVICE—PEN NSYLVANIA RAILROAD, 


is more than sufficiently strong to take care of any load that may 
be placed in the car. 

The detail construction is the same as in steam service and 
suburban type cars, but somewhat lighter because the car i 
shorter. 

The interior arrangement is of the same type as generally used 
for interurban motor cars, with seats running longitudinally 
with pipe stanchions convenient as grab irons for people passillg 
along the aisle. The flooring is magnesite cement composition 
with a hard surface. Directly over the center sills and platforms 
end plates expanded metal is riveted to the flat plates to form 
an anchorage for the cement. The lower deck headlining ¢0* 
sists of steel plates and the upper deck headlining is fiber boat 
The longitudinal seats have metal frames and are covered wit! 
rattan. The windows consist of two sash, the bottom one being 
fixed in place and the top one arranged to drop. The deck sash 
are made to open for ventilation. 

In order to make these cars interchangeable with cars already 
in service in New York City, it was imperative to use the Var 
Dorn coupler, the center line of which is located 2 feet 534 inches 
above top of rail. In the design of drawbar, draft gear and 
coupler head the parts were so designed that the strains are, ® 











ind 


sed 
ally 
sing 
tion 
rms 
orm 
cON- 
ari. 
wit! 
eing 


sasil 


SePpTEMBER, 1911. 


——— 


AMERICAN ENGINEER AND RAILROAD JOURNAL 343 








nearly as possible, along the center line of the parts. The center 
plate proper is’ bolted to the center plate backing casting, and 
between. the two a pocket is provided for use of centering 
springs, allowing side motion of one inch between center line of 
car body and center line of truck; the function of the springs 
heing to form a cushion against side strains and to provide 
comfort in riding. 

Each truck has one motor axle and one trailer axle, and the 
bolster is placed 2 inches out of center for the purpose of pro- 
viding the same weight between wheel and rail for all the wheels 
on the truck. The side frames are of “H” beams with pedestal 
castings riveted to each end. The transom is of pressed steel 
and is made of one-half inch material. The transom is rigidly 
attached to the side frames by means of corner gussets, which 
includes the brake hanger fulcrums. The bolster is placed inside 
of the transom and is supported by triple elliptic springs carried 
by spring carrier bars, passing through and flexibly hung over 
the transom and corner castings. 

















(YPE OF TRUCK ON PENNSYLVANIA ELECTRIC CARS. 

The body brake arrangement consists of two cylinder levers 
attached to a 12 inch by 8 inch brake cylinder. The other ends 
of the cylinder levers are directly connected to the equalizing 
bar passing through the center sills immediately above the center 
plate, which in turn are flexibly attached to two brake levers ‘en 
each truck. The construction is of the same type as that now 
successfully in use on the other steel passenger service cars on 
the P, R. R. The truck brake consists of four levers, two on 
each side connected to brake shoes which are hung quite low, 
and the levers are connected in pairs by struts, the bottom of 
one lever being connected direct to the strut, thereby giving 
correspondingly more brake power on the motor wheels. No 
brake beams are used. The type of brake is:that known as the 
Electro-Pneumatic. Each car is provided with a slack adjuster 
to insure uniform clearance between brake shoes and wheels and, 
therefore, uniform braking power. 

the lighting is by means of incandescent lights well distrib- 
uted throughout the car. The cars are heated by means of 
electric coils placed under the seats. 

The motors are G. E. 212 type with commutating poles, having 
anominal rating of 225 h.p., at 600 volts. 
on the extended hub of one wheel. 


The gear is carried 
The front side of motor 
frame is provided with two lugs which are supported by the 
ttuck transom and the axle bearing caps are bolted to vertically 
Dlaned tongued surfaces on the frame. The motor can be 
mounted on, or removed from, the truck when run out from 
car without the use of a pit. 

For en ergency lighting, in case the power is cut off, small 
Storage batteries have been provided to supply current. The 
fats are also equipped with electrically operated door signals 


and electrically controlled pneumatic engines for opening and 
Closing the 


under th 


side doors. 
These cars are 48 ft. long, 11 ft. 8% inches high from rail to 


‘op of roof, and & ft. 10% in. maximum width, and weigh 72,5co 
Pounds, : 


PROPOSED LEGISLATION COMPELLING THE USE OF 
STEEL PASSENGER CARS 

Chere were presented in the last Congress two bills requiring 
the substitution of steel or steel underframe passengers cars for 
wooden cars now in service. The first prohibits after January 
1, 1912, the construction or use for the first time of any pas- 
senger train car not conforming to a standard to be designated 
by the American Railway Association to the Interstate Com- 
merce Commission, which must include specifications as to steel 
underframe and superstructure. It provides that after January 
1, 1918, no cars which do not comply with these standards can 
be used. 

The other bill prohibits after June 1, 1915, the use of pas- 
senger train cars unless constructed of steel and upon a plan 
approved by the Interstate Commerce Commission. 

An investigation of the equipment now in service covering 
193 roads having 54,609 passenger train cars in service on De- 
cember 31, 1910, and 4,074 cars put in service since that date, 
shows that of the cars contracted for or put into service during 
this year 62 per cent. are of steel, 14 per cent. steel underframe 
and 24 per cent. wood. It is estimated that on December 31, 
1911, of all passenger train cars in service 9.3 per cent. will be 
of steel, 3.5 per cent. steel underframe and 87.2 per cent. wood. 
It is estimated that if all the present wooden equipment be re- 
placed with all-steel equipment the cost would be $630,489,400. 
Further, it is estimated that if the present wooden equipment 
has an approximate value of $4,000 for each vehicle and if it is 
all replaced by steel there would be involved ultimately a charge 
to operating expenses under the classification of the Interstate 
Commerce Commission of about $187,604,000. 








ZINC is said to be particularly effective in preventing corro- 
sion due to electrolysis, as it is electropositive to iron and will 
protect iron or steel at its own expense as long as it is kept in 
contact with it. In accordance with this theory, the Chicago 
and North-Western is using a zinc insertion on the inner end 
of brass washout plugs. The zinc is cast in iron moulds and 
is screwed into the washout plug. The projecting end of zinc 
is 114 in. in diameter and 234 in. long. It is found that most 
of the zinc is eaten out in less than two weeks, and to that 
extent it has prevented corrosion and pitting by electrolytic 
action. 





THe Lone IsLtanp Raitroap proved by means of experimental 
farms that the worst ten acres on the Island could be cultivated at 
a good profit, and the Pennsylvania R. R. has done the same thing 
with an experimental station at Bacon, Delaware. 
chased had not been farmed for over five years. 


The land pur- 

It had been 
robbed of its fertility several years earlier, and, considering it 
worthless, its owners let it grow up in sassafras, sweet briar and 
weeds. It was in this condition when the company’s expert took 
charge. By a small application of stable manure, about 15 tons 
pet acre, and 500 pounds of lime, corn was raised at the rate of 
47 bushels an acre the first year. 





AssuMING THAT Detait Controt will produce and maintain 
maximum output, better quality, lowest cost, higher wages and 
contented employees and that, as a consequence, it meets with 
the approval and support of employers, what results may we 
be justified in looking for toward amelioration of some of the 
social evils which exist to-day, chief of. which are the extremes 
of wealth and poverty-—David Van Alstyne before the Con- 
gress of Technology, Boston, Mass. 





Tue Torat Open MILEAGE OF THE SOUTH AFRICAN RAILWAYS 
is now 7,045, of which Cape Colony has 3,328 miles, Natal 995 
miles, Orange River Colony 992 miles, and-the Transvaal 1,730 
miles. With lines authorized and those under construction the 
mileage will be increased nearly 1,000 miles. 
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HEAVY DOUBLE-ENDED LOCOMOTIVES FOR MEXICO 


One of three locomotives of the double-ender or Fairlie type 
which have recently been constructed by the Vulcan Foundry 
(Limited) at Newton-le-Willows, Lancashire, England, for the 
Mexican Railway is illustrated in the accompanying engravings. 
These locomotives are not only of outstanding interest by reason 
of being the heaviest ever built in Great Britain for the standard 
4 ft. 8% in. gauge, but they have had several novel features 
incorporated in their design. These three engines are intended 
to work mixed traffic, and to take trains weighing 300 tons up 
a 4 per cent. grade, combined wit! curves of 330 feet radius, 
and the tests in the builders’ yards have shown the engines to 


The boiler is built up of % in. steel plates for the two barrels, 
while the inner fireboxes are also of steel, 5/16 in. thick Taylor 
iron stays are employed between the fireboxes, the water space 
at the top being 8 in., tapering to 6 in. at the bottom. Each 
barrel contains 216 steel tubes 17% in. diameter outside, by 12 i. 
Il in, between tube plates. One or the barrels is fitted with a 
steam dome on which are mounted four “Ashton” pop safety 
valves each 3% in. in diameter, and there is also a cylindrical 
sandbox fitted immediately below the stack. The other barre} 
has no mountings, excepting the bell, but is provided with a 
manhole. The mud ring is formed in one piece without weld, 
and as a sample of construction constitutes something in the 
nature of a record. 








FAIRLIE TYPE LOCOMOTIVE, 


be capable of passing without difficulty through a curve of 297 
feet radius. The engine is mounted on two six-wheeled trucks, 
each driven by a pair of outside cylinders. There are no in- 
dependent carrying wheels, so that the whole of the weight, 
138 tors, or 23 tons per axle, is available for adhesion. 

The valve gears are of the Walschaert pattern, actuating 
Richardson balanced side valves, which latter work above the 
cylinders. A special feature of the valve mechanism is the re- 
versing gear. This is operated by means of bevel gears from 
the reversing wheel, actuating a horizontal shaft running along- 
side the boilers and fireboxes, and connecting at each end with 
a diagonal shaft. ‘This diagonal reversing shaft is fixed on each 
truck with a quadrant and worm gearing, and flexibility is in- 
sured by providing it with a universal bali and socket joint at 
either end, while the movement of the truck is compensated for 
by the provision of a slot and sleeve arrangement as part of 
the diagonal shaft. In some designs of Fairlie locomoitves, dif- 
ficulty has been experienced from the fact that as the trucks 
enter or leave a curve, the position of the valve motion has 
been slightly altered by reason of the fact that the reversing 
shaft is rigidly connected to the die-block. In the present in- 
stance, any shifting of the position is rendered absolutely im- 
possible, no matter what the relation between the trucks and 
other parts of the construction may be. The motion is locked 
by a special locking cylinder operated off the Westinghouse 
brake apparatus. The footplate is so arranged that the con- 
trolling apparatus is placed entirely on the side where the en- 
gineer is situated, while the fireman occtipies a position op- 
posite thereto, so that’ there may be no impediment in his way 
when firing. 

The engine is fitted with side water tanks sloping towards 
the front ends to facilitate the view ahead. 
and extending across the boiler are the 


Above the tanks 
coal bunkers. A sup- 
plementary well tank is provided on each side, below the foot- 
plate, in connection with the side water ianks. The main prin- 
ciple on which the engine is constructed does not vary from that 
of the usual Fairlie type, flexibility of movement being ob- 
tained by the use of ball-and-socket joints and similar means. 
All the springs in each truck are compensated. The <quipment 
includes the Westinghouse E. T. brake apparatus with signal- 
ing device, while a hand brake acting cn all wheels is 


pro- 
vided. 








MEXICAN RY. 


Two throttle handles are provided, these being mounted one 
above the other horizontally and working in a toothed quadrant, 
the arrangement being such that either engine can be tsed inde- 
pendently of the other. The engines are so arranged that they 








ONE OF THE TRUCKS COMPLETE, 


can be 
but as 


fitted with oil fuel burning apparatus at a later period, 
sent out from the Vulcan Foundry they are built for 
coal consumption, with rocking grates. 

The following are some of the principal dimensions: 


Cylinders (4), diameter 
Stroke of pistons 

Wheelbase (each truck) 
Total wheelbase 

Total length over all .... 
Boilers, length of barrels 
Boilers, diameter of barrels 
3oilers, height of centre above rail 
Heating surface, total 
Grate area 

Working pressure 

Weight in full working order 


At go per cent. of the boiler pressure the engine develops 4 
tractive force of 62,610 Ibs. and at 75 per cent. 52,176 Ibs. The 
ratio of tractive force at 90 per cent. to adhesion is 4.34 and 
at 75 per cent. 5.9. The tanks have a carrying capacity of 4,50 
gallons and a fuel space of 7 tons is provided. 
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GENERAL FOREMEN’S CONVENTION 





The seventh annual convention of the International Railway 
General Foremen’s Association was held at the New Sherman 
Hotel, Chicago, July 25-27, C. H. Boges, president, presiding. 

L. H. Bryant, secretary, reported a membership of 215 and a 
yery satisfactory balance in the treasury. 

In addition to the reports presented and discussed at the meet- 
ing, addresses were delivered on each of the three afternoon 
sessions by J. F. DeVoy, H. T. Bentley and Dr. Angus Sinclair 
in the order named. 

Although there were four committees appointed to report at 
this meeting but two of them were prepared to do so and the 
report of the committee on Shop “Kinks” was really merged 
into the report of F. C. Pickard on “How Can Shop Foremen 
Best Promote Efficiency?” so that the discussion of this repert 
occupied the full time of the convention. Mr. Pickard’s report 
was so well prepared, and arranged in such a form, that al- 
though the whole time of the convention was given up to it 
the subject was by no means exhausted and it is doubtful if 
double the time would have sufficed. 

This report was divided into a number of sections as follows: 
Organization, accounting and supervision, handling of material, 
shop methods, tool room efficiency and shop “kinks.” Under 
each of these headings were given a carefully studied serics 
of questions on the most important features of that subject. 
These questions had previously been sent to the members, who 
were asked to come prepared to discuss them. When the re- 
port was taken up each question was brought up and the dis- 
cussion finished on it before the next one on the same subject 
was taken up. In this manner the meeting discussed 40 or 50 
independent phases, all dealing with the same subject, a novelty 
of procedure which has very much to recommend it for conven- 
tions of this class. 

The discussion on each phase of the various subjects was 
largely confined to reports by the various members of the meth- 
ods in use at their shop, although occasionally there would be 
given some very valuable advice and suggestions on the sub- 
ject in the abstract. The same difficulty appeared at this meet- 
ing that is present at all meetings of railroad men, at least in 
the motive power department, viz., the absence of helpful criti- 
cisms. While members explained, in some cases in detail, the 
systems in use at their shops, they did not feel free to give the 
convention the benefit of the weak points in the arrangement 
or system, confining themselves entirely to pointing out the 
valuable features or to a simple recital of the method. 

Under the head of organization the first question was “What 
Plan of Organization Do You Find to Be Most Effective?” 
This aroused a lively discussion, largely along the lines men- 
tioned above, although a number of members brought out some 
of the most important principles of good organization. As an 
instance of this, W. C. Steers stated, “a general foreman should 
have an organization such that each foreman knows just ex- 
actly how far he should go and where the line is drawn between 
his department and the other departments.” Other members 
pointed out that the best form of organization depends upon 
local conditions and upon the size of the shop, and several men- 
tioned the great difficulty which is often present due to lack of 
ficient supervision. W. Smith, C. & N. W., spoke strongly 
on this feature. The weekly meetings of heads of departments 
Werte generally recommended and card systems for keeping track 
of repairs have been found most valuable. The importance of 
building up a shop organization by promoting men from the 
tanks was mentioned and strongly advised. 

The second question under this head was “Do you find that 
‘tong leadership, force of personality, and the way of doing 
things will accomplish much?” In the discussion it was clearly 
brought out that certain features of personality were of great 
mportance and that the foreman must be a real leader who is 
loyal to the company and can inspire the confidence of his men. 

ln discussing the question “Do you find that the test of an 
"ganization is the maintaining of efficiency during the absence 
of an important unit?” W. C. Rayer, in reporting their prac- 


Si 
ou 





tice, brought out an important feature influencing results when 
a foreman is absent. This refers to the practice that the man 
who is temporarily promoted and assumes increased responsi- 
bilities is given the pay of the position which he temporarily 
occupies during the time he is in it. 

It seemed to be the general opinion of the members that un- 
satisfactory results following the absence of an important mem- 
ber of the organization indicated a weak spot in the organiza- 
tion which should not exist. 

Under the head of accounting and supervision the system 
which would permit a daily knowledge of exactly the cost of - 
the work done during each day was generally recommended. 

There was not sufficient time to discuss the questions under 
the handling of material, but the discussion on shop methods 
was very extensive and lively.- Specialization and standardiza- 
tion of work, men and methods was strongly advocated, as was 
also the systematization of all possible features, 

During the discussion of the advantage of shop devices, in 
which was included the report of the committee on shop “kinks,” 
it was strongly urged by many members that all possible in- 
ducements be offered to the men in the shop to suggest tools, 
devices or methods which would improve the output or work, 
and it was suggested that one excellent way to improve matters 
along this line was to permit foremen and workmen to visit 
the shops of other companies and see what is being done there. 

Election of Officers—F. C. Pickard, M. M., C. H. & D., In- 
dianapolis, was elected president; J. A. Boyden, Hornell Shops, 
Erie R. R., first vice-president; T. F. Griffen, C., C. & St. L., 
Indianapolis, second vice-president; W. Smith, C. & N. W., 
Freemont, third vice-president; L.S. North, Illinois Central, Chi- 
cago, fourth vice-president, and L. H. Bryan, D. & I. R., Two 
Harbors, Mich., secretary and treasurer. 


ENTERTAINMENT AND EXHIBITS. 

The entertainment program included a visit to the plant of 
Jos. T. Ryerson & Sons, where luncheon was served and a 
demonstration of machine tools was given. On Wednesday and 
Friday evenings the Marshall & Huschart Mach. Co. enter- 
tained many members at its store with demonstrations of ma- 
chine tools and a vaudeville entertainment. The tools operated 
or exhibited at this point included typical examples of the line 
manufactured by the following companies as showmr: 


Bullard Machine Tool Company.—42-in. vertical turret lathe. 

a Drilling Machine Company.—24-in. spindle gang drill, a 20-in- 
ariil. 

Cincinnati Bickford Company.—36-in. new pattern radial drill and a 24-in. 
tapping drill on high-speed drilling. 

Cincinnati Milling Machine Company—Milling cutters shown on _ buck 
roughirig and finishing work on vertical and horizontal millers. 

Landis Machine Company.—1%4-in. bolt cutter. 

Gould & Eberhardt.—44-in. electrically driven shaper and a 12-in. gear 
generator. 

Von Wick Machine Company, Cincinnati. 

Gardner Machine Company, Beloit, Wis.—Pattern-making machine and a 
double-disc grinder. 

Lodge & Shipley Machine Tool Company.—Patent head lathe display. 

Cincinnati Planer Company.—36-in. planer having three heads and a two- 
speed countershaft. 

Acme Machine Tool Company, Cincinnati.—2'%-in. screw machine, fully 
equipped. 

Reliance Electric Machine Company, Cleveland.—Motor for. machine-tool 
drive in which the armature may be moved laterally. 


Among the exhibitors at the Hotel were the following firms: 


Andreon Manufacturing Company, St. Louis, Mo. 
American Arch Company, New York. 

American Steel Foundries, Chicago. 

Anchor Packing Company, Philadelphia, Pa. 
Armstrong Bros. Tool Company, Chicago. 

Ashcroft Manufacturing Company. 

Ashton Valve Company, Boston, Mass. 

Barrett Manufacturing Company, New York. 

Bowser & Co., S. F., Fort Wayne, Ind. ae 
Carborundum Company, Niagara Falls, N. Y. 
Carpenter Steel ae Chicago. 

Celfor Tool Company, Chicago. ; 

Chicago Pneumatic Tool Company, Chicago. 

Chicago Railway Equipment Company, Chicago. 
Consolidated aes Valve Company. 

Crane Company, Chicago. ; 

Crucible Steel Company of America, Pittsburgh, Pa. 
Dearborn Drug and Chemical Works, Chicago. 
Detroit Lubricator Company, Detroit. ’ . 
Dixon Crucble Company, Joseph, Jersey City, N. J. 
Emery Pneumatic Lubricator Company, St. Louis, Mo. 
Fairbanks, Morse & Company, Chicago. , 
Firth Stirling Steel Company, Pittsburgh; E. 
Garlock Packing Co., Palmyra,-N. Y. _ 
Geometric Tool Company, New Haven, Conn. 
Goldschmidt Thermit Company, New York. 
Greene, Tweed & Co., New York. 

Hancock Inspirator Company. ‘ 
Hoskins Manufacturing Company, Chicago. 
Hunt-Spiller Manufacturing Corporation, Boston, Mass. 


S. Jackman & Co., agents. 


Independent Pneumatic Tool Company, Chicago. 
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Jenkins Bros., New York. 
— -Manville Company, New York. 

eslie Company, Lyndhurst, N. J. 
Locomotive Improvement Company, Clinton, 
Locomotive Superheater Company, New York. 
Lodge & Shipley Machine Tool Company, Cincinnati, Ohio. 
Manning, Maxwell & Moore, Inc., New York. 

Marshall Ventilated Mattress Company, Chicago, III. 
Marshall & Huschcart Machinery Company, Chicago. 
Matthews-Davis fem Company, St. Louis, Mo. 
McCord & Co., Chicago. 
McCrosky Reamer Company, Inc., Meadville, Pa. 
McMaster Car Supply Company, Chicago. 
Nathan Manufacturing Company, New York. 


Iowa. 








National Boiler Washing Compan oe 
National Machinery Company, T Tiffin, O hio. 
Oakgrove Handle Company, ae Wis. 
O’Malley-Beare Valve Company, Chicago. 

Otley Manufacturing Company, Chicago. 

Pilliod Company, Swanton, Ohio. 

Pratt & Letchworth Co., Buffalo, ie as 
Pyle-National Electric Headlight Company, Chicago. 
Ryerson & Son, Joseph T., Chicago. 

Safety Car Heating & Lighting = ge New York. 
Storrs Mica Company, Owego, N. Y. 
Templeton-Kenly Company, Chicago. 
United States Metal and Manufacturing Company, New York. 
United States Metallic Packing Company, Philadelphia, Pa. 











Superheater Freight Locomotive 2-8-2 Type 


ILLINOIS CENTRAL RAILROAD 


Although the consolidation type locomotive has for a num- 
ber of years held undisputed control as the leading freight loco- 
motive for heavy work in level districts, the signs of progress 
for this particular purpose have recently been numerous and 
the 2-8-2, or Mikado, type, which has laid practically dormant 
for many years, is now becoming popular and bids fair to oust 
the consolidation from its position of supremacy. The reason for 
this change is the same that has controlled the popularity of all 
types of locomotives in the past, that is, boiler capacity coupled 
with the ability to increase the average speed of heavy. trains. 
A powerful boiler usually means a heavy boiler and a long one, 
and while the maximum tractive effort of the Mikado can usually 
be obtained by the consolidation type, a sustained high tractive 


If saturated steam were used it would be somewhat doubtful 
if sufficient gain would be made from the lower pressure to 
justify the increased condensation, but since high degree super- 
heated steam is actually being used and the clearance of the 
road permits 27-in. cylinders this action is thoroughly justified 
and most advisable, not only from the probable reduction in 
boiler maintenance, but also from the fact that the same tem 
perature of flue gases will give a higher superheat to the steam 
and as is now generally known, it is at the higher degrees of 
superheat that the greatest economy is obtained. 
means capacity. ; 

It is evident from the size of the superheater in relation to 
the size of the boiler that high temperatures are expected and 


Economy 














MIKADO TYPE LOCOMOTIVE 
effort, which depends upon the boiler 
assured by the latter. 

Consider the 


capacity, can be better 
here illustrated, which 
weighs 218,300 lbs. on drivers, giving an average weight on the 
rai! per pair of 54,570 lbs. If this was made shal- 
lower and the wheels spread apart, giving a consolidation loco- 
motive, the boiler being otherwise the same, the average weight 
on the rail per pair of driving wheels would be nearly 65,000 
Ibs. and the capacity of the boiler would probably 
ably affected by the while 
pull at the hour would not be 
large with the consolidation engine and the 
weight on the drivers would be lost. 


particular locomotive 


firebox 


be consider- 
the drawbar 
larger if as 
value of the greater 


more shallow firebox 


20 miles per any 


It is this and features of maintenance which are making the 
Mikado type the successor of the consolidation. 

In the 50 engines recently delivered by the Baldwin Loco- 
motive Works to the Illinois Central Railroad high degree 
Schmidt superheaters having 1,093 sq. ft. of heating surface in 
36 elements have been applied. At the same time the boiler 
pressure specified is 175 Ibs. and the pistons applied are 27 in. 
in diameter. If 200 lbs. of steam were used in this case the 
Same tractive effort would have been obtained with cylinders 
2514 in. diameter, which would have presented 360 sq. in., or 
over 7 per cent. less area of wall exposed in the two cylinders. 


WITH HIGH DEGREE SUPERHEATER 


AND LOW BOILER PRESSURE, 

that the designers have the courage of their convictions on this 
point and propose to get the full benefit therefrom. In this 
boiler there is one square foot of superheater heating surface to 
3.72 sq. ft. of evaporative heating surface, a ratio considerably 
higher than has been used in the past. 

It is interesting to investigate the amount oi evaporative heat 
ing surface that is lost by the installation of the superheater. 
If the flues were spaced at the same centers and no supet- 
heater tubes had been installed this boiler would have contained 
about 440 flues. This would have given 4,723 sq. ft. of heating 
surface, which combined with the firebox would have made the 
total heating surface of the boiler 4.958 sq. ft., or 800 sq. ft 
more than the evaporative’ surface is at present, the loss in 
number of tubes being 178 approximately, partially offset by 
the 36 534-in. tubes. In place of this 890 sq. ft. of evaporative 
heating surface there has been gained 1,093 sq. ft. of super 
heater heating surface, which it is believed is 114 times as valt 
able as an equal surface in the tubes and on this basis gives 
1,640 sq. ft., or a total equivalent heating surface in the presen 
boiler of 5,708 sq. ft. If it is true that superheating heating Sut 
face is 114 times as valuable as evaporative heating surface ™ 
appears an equivalent gain of 850 sq. ft. of heating surface, 
17 per cent., has been made in this boiler by the applic: ition of 
the superheater. 
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Advantage has been taken of the wheel arrangement in ob- 
taining a good depth of throat sheet and the bottom of the 
mud ring at the front end is 27 in. below the barrel. The mud 
ring is 5 in. wide on all sides and the back head and throat 
sheet are sloped in the usual manner. A single fire door is 


" 
















bed level. Here are found four steam jets on either side, spaced 
about 20 in. apart from the front end of the firebox and about 
the same distance above the grate level, being approximately 
on a level with the bottom row of tubes. Each of these con- 
sists of a 2-in. tube through the side water legs, in which are 
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ARRANGEMENT OF SCHMIDT SUPERHEA’ 


employed and the general arrangement and dimensions of the 
firebox are of the customary radial stayed type. 


A feature noticed in this locomotive which has not been 
used to any extent for a long time is the application of 
steam jets through the sides of the firebox just above the fuel 
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TER IN ILLINOIS CENTRAL LOCOMOTIVE. 


placed steam nozzles, the supply being drawn from the turret 
in the cab. 

A construction recently introduced by the American Locomo- 
tive Co., which seems to possess many advantages, has also been 


specitied in these locomotives. This consists of carrving the 
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ELEVATION AND SECTIONS OF POWERFUL 2-8-2 





TYPE LOCOMOTIVE FOR THE 
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steam pipes out through the side of the front end of the boiler 
and connecting them to the top of the steam chests. In this case 
there is a steel flange riveted to the outside of the smokebox to 
which is secured a malleable iron sleeve, making a tight joint 
with it and also the boss on the top of the steam chest. The 
steam pipe passes through this flange and sleeve. 

A bushing 34 in. thick is provided in the cylinders, a practice 
that has much to recommend it. Although superheated steam 
is used 15-in. piston valves have been provided. Foreign prac- 
tice with high degree superheated steam has indicated that con- 
siderably smaller valves can be used and it is probable that these 
are larger than will actually be necessary under the conditions. 

The valves have a maximum travel of 6% in., a steam lap of 
1% in., no exhaust lap or clearance and are set with a lead of 
¥% in. No circulating valves have been provided, but a vacuum 
relief valve is tapped into the outer wall of the steam chest 
above the live steam compartment. 

Cast steel frames 4% in. wide with double front rails and 
most substantial bracing are used. The equalization system is 
divided between the first and second pair of drivers and the 
Hodges type of trailing truck fitted with a centering spring is 
applied. 

The general dimensions, weights and ratios are given in the 
following table: 


GENERAL DATA. 





ete ee eS cy kedns sass be Nonenisie a keene’ 4 ft. 8% in. 
er Ce Dow kids dG le div Sas hiea aed aie bbe Smee Freight 
ese iate winis inca ssa es pim'Gb'sip 0465656 6.0 wwlh we bbe CSRS Bit. coal 
EE ee SG Socios wack bik ip ake ens k6,0 Se ww ORE 51,700 Ibs 
en ERERIE MONNROT 6. 5. a bs 0 0's as sa no'e 606-0 5i0 0b 019 io 0.d0bale ws 283,850 Ibs. 
eee wn 56h 59 EN KTH d OKG AEA RERD RATED OI 218,300 Ibs. 
i in Sie Kh icc en se cnwecs so hands oe ss ooo 25,050 Ibs. 
REE SO REMEIIN OLE s 5. 5 0 o won 0 50's ois/n cncis sd secon ose eee sow en 40,500 Ibs. 
Weight of engine and tender in working order................ 455,000 Ibs. 
eo eis ce saab pandas wswds seis Sales bias Swede 16 ft. 6 in. 
EE ee ee Cen le ye 
Mer OO. UNIS MN COMGET. 5. 5 occ ciccsccscctssssevesosens 65 ft. 136 in, 
RATIOS. 
en Mee Merewers ~— Cractive CfOrt. ... ci cece i cecisccssscvesceeses 4.23 
Oe ee ee eer rr 5.50 
Tractive effort X diam. drivers + equivalent heating surface*........ 570.00 
Total heating surface + QTAte ATCA... 16s eee ee eee ee eee eee eee ees 58.10 
Firebox heating surface + total heating surface per cent.............. 5.80 
Weight on drivers + total TA ROUEROP sno kkk kdb dah ew baca eee 53.80 
2otel weignt — total heating surface... ..........cccccccccccscccsves 69.80 
rr PO ORG I oy 65h sdk kick ie caaes edd eee beeedeuvieees 20.00 
Equivalent heating surface ~ vol. cylinders.................00000. 285.40 
EID Sle) SE, RO EREMOED 5 5 iss 05-6 0's. in wis 6,0 00:0 40:4 01 Wis 6 o:0% Kole adidas whee 3.5 
CYLINDERS. 

Es EE es err 
SMS es AG ec a cd SA abe bse desks adened se eewee 27 x 30 
VALVES 
Ce Con. bis ss pa GScluin slsls6w be oA ew dasidiadrduawn'n odes eee Piston 
ee Shite ik San Saas edhe cdasa dean se ddadsnadawasoeee 15 in. 
ESSERE SS i ee eae 6% in. 
Cee eee a neh dhe Seu Vadis bi's.cw)digawie eww dasao cee 1% in. 
rN ek ash cw Ska kaa cepa sa bG Sp aks wmaniseaegad ae 0 in. 
rer aad win Dok cuir iw cine s4a:arie a Hd 0 66'S OCR Y% in. 
WHEELS 
MINNIE URE CIRCE. 5 5.566.604 soon asain cscs cdesvuceediorees 63 in. 
CI NE RENOIR Cn ep do S's 6 Jo 0 a6 00:40:40 :0-0 wid ws ad wes OR EEIS OO 3 in. 
Driving journals, main, diameter and length................... ll x 12 im. 
Driving journals, others, diameter and length.........scccscssecs 9 x 12 in. 
SEES RRR UMNOEIR., WHRICLET 6 550: 0.0 510.0.0'00.0.000 0600s snievecbseues 30% in. 
EI 6 5 vo n'a Ss wk W666 60.4 0:46 0m wid 0 i655 018-6 % SS 6 x 10 in. 
emer QFUCK WHECIS, diameter... ....... ccc cc ccccncceccsccevveses 45 in. 
I RINNNNINEIES 65 5g wipes alah a \bi0,5.0.0'90.0 6'9,0:b.6a0008 00-8 6 8 x 14 in. 
BOILER 
Cee Rees Gein dss hsss nasi ab sa <kedeukdwbeWeeeeaaee Straight 
NE LESS in ie 0 910 655 460.0 iss # vid Kia's 0%'s'ea6 sa Sgicnestealec een 175 Ibs. 
EOE OE WATEt COUP 6. 5 ove scecccbendse cvs sesecdebeceeie 82 in. 
SE 120% x 84 in. 
MEIER scx isc. o's ia wie S'S <u w.0'e.6li pixie n'oCa's Jose anne’ 3% & Y% in. 
Nn NINN IIIS 55 0:5 9 66. 0'b,6 0 15's'9\0 6.5. ¥ 10a S bsad anther aa eed 5 in. 
Tubes, number and outside diameter.................36—5% & $63.9 in. 
Sees Che GUnAsG Since ciss dso reudddessedebecesaunn 20 ft. 6 in. 
EN oo 5 a: sip:k'n nis 5 5.4.6'6:6 0-0 iw 4's 6.0506 b% oa Wnla'ele 3,833 sq. ft. 
EE NIN oo 5 6G su fx 0's 4 ie:'ss 0's B 4 sleisis o's wena eae 235 sq. ft. 
a cia Sind hice sa siwia a sain a paki; aa s oo 4,068 sq. ft. 
Superheater heating DDN Ste et EL eiucia ead eakeune 1,093 sq. ft. 
cane cde csdSdahe wuss cubiciodasexadeaee 70 sq. ft. 
SEER IOIEEE GED BOE oa oa od a icin s oinsine sobs ee ccu¥icceeicnwase 119% in. 

F TENDER. 

RAT eine ie k's bass ib-a a -4:4l0 s'b-0's,0 4-4 66 470.0366 s4 s/s 04 SG 0 wie 12 in. 40 Ib. chan. 
NE ee ict ek Gods dns Sane s 5-406 5k ves awe eee ee 33 i 
— NEE SUNN III 56 oa ae a nb ido Mice a SS Smee ea ONE 6 x 11 in. 

PEN tha 6666s Cis ing ub sc oee beak Ces eek dkwkaSECL OD 9,000 gals. 
I SS RO cree eC Cet hale s ule'aia cis koe eam 15 tons 

“ Equivalent heating surface = total neating surface plus 1.5 times super- 
heating surface = 5,708 sq. ft 








Tue New York Centrac has been granted eighteen months’ 
more time to complete the improvements now under way at the 
Grand Central Terminal, New York, according to the final plans 
adopted by the Bourd of Estimate. 


DIES FOR UPSETTING BRAKE SHAFT ENDS 


The recent rule of the Interstate Commerce Commission in 
regard to safety appliances on all new equipment makes it 
necessary that the practice of welding be discontinued on brake 
shafts, and therefore the most practical and economical method 
for getting them out becomes a matter of much interest for 
practically every railroad shop in the country. The new rules 
call for the drum of the brake shaft to be 1% in. in diameter, 
while 134 in. is permitted for the other portion of the shaft, and 
with a weld not permissible, the handling of the part becomes 
somewhat complicated, apparently necessitating either the upset- 
ting of the 1% in. stock, or the drawing down of the 1'% in. 
stock. 

Appreciating the expense attached to the latter method. the 
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DETAILS OF BRAKE SHAFT DIES. 

department of the Central of Georgia Railway, 
with its usual ingenuity in dealing with such problems, 
vised very efficient upsetting the 114 in. stock, and 
eliminating entirely any weld in the brake shaft. These dies, 
which are shown in the accompanying drawing, are used in 
a 4 in. forging machine, and at the Macon shops of this road 
they find that a brake shaft can now be upset by their use at 
much less cost even than the weld could be made between the 
two different sizes of stock. While the drawing shows only 
the upsetting die, other dies are also in use for squaring the 
upper end of the shaft tor the brake wheel, and for punching 
the brake chain hole, thus rendering the entire job throughout 
machine forged. 


motive power 
has de- 
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THe Heapguarters oF THE AMERICAN RaILWay ASSOCIATION 
have been removed from No. 24 Park place, New York City, to 
the new fireproof structure known as the Underwood Building, 
located at the corner of Church and Vesey streets (No. 75 
Church street, with entrance at No. 30 Vesey street). The com- 
mittee rooms are located upon the eighteenth floor. The office 
of the general agent is upon this floor and also all the offices 
of the bureau of explosives. The offices of the general secre- 
tary and treasurer and of the assistant general secretary and 
assistant treasurer are located upon the sixteenth floor 





Tue Vera Cruz TermMinaL Company, which is constructing 
terminals and port facilities at Vera Cruz at a cost of $6,000,000, 
is receiving a large amount of new rolling stock from the 
United States. It includes standard gauge flat cars, coal cars 
Thirty box cars are also on their way. 


and switch engines. 








Test of Simple 4-4-2 Type Locomotive on the Altoona Testing Plant 


PENNSYLVANIA RAILROAD. 


Bulletin Number Five issued by the Pennsylvania Railroad 
contains the complete data obtained from a test of P. R. R. 
class E2a locomotive No. 5266 presented in a style uniform with 
that used in publishing the results of the tests at St. Louis. It 
also contains a comparison of the results given by this locomo- 
tive and New York Central Cole balance compound No. 3000 
tested at St. Louis. It is principally this section of the bulletin 
that is given below. 


The original program of tests that was planned by the Penn- 
sylvania Railroad Company to be made on the Locomotive Test- 
ing plant at St. Louis, in 1904, included tests of one of the 
company’s simple passenger locomotives of the Atlantic type with 
D valves and a locomotive of this type was prepared and held 
in readiness for the tests, but as the time at St Louis was not 
sufficient, these tests could not be carried out. 

That tests of a simple two-cylinder passenger locomotive, made 
under the same conditions as were maintained in the tests of the 
four-cylinder balanced compound passenger locomotives, would 
be of particular interest has been apparent. 

Upon the completion of the Testing Plant at its permanent 
location at Altoona this locomotive was placed upon it, and the 
results of such a series of tests as was formerly contemplated 
are now available. ; 

This locomotive, No. 5266, has been tested by the same meth- 
ods and under as nearly as possibie the same conditions, using 
the same kind of coal as with the locomotives tested at St. 
Louis, so that comparisons are possible with these former tests. 
As the methods used in testing are given in detail in the report 
of the St. Louis tests, no extended description of them will be 
given here. 


DESCRIPTION OF THE LOCOMOTIVE. 


Locomotive No. 5266 is of the Atlantic type with two simple 
cylinders and is nown as the “E2a” class. It is identical in all 
respects with the other locomotives of its class and may be taken 
as representative of a large class of passenger locomotives used 
on the Pennsylvania Railroad in regular service. 

[he locomotive was built in 1904 and has seen considerable 
service since that time. In preparing it for the tests it was taken 
into the shop and the boiler thoroughly cleaned and new tubes 
put in. New tires were put on the driving wheels to bring them 
up to the regular diameter of 80 inches. The machinery was 
thoroughly overhauled and put in good repair. The cylinders 
were found to be smooth and they were not rebored. The loco- 
motive was then placed upon the plant and run for some time to 
get the bearing surfaces in good condition before beginning the 
tests, 

Before the tests were completed the front driving wheel 
tires had become flat in one place, due, probably, to a soft place 
in the tire, and the locomotive was removed from the plant and 
the tires of the driving wheels turned. 

The maximum calculated tractive effort at starting is 22,500 
pounds with 80 per cent. of the boiler pressure available as mean 
effective pressure in the cylinders. This is equal to 136.6 pounds 
per pound of mean effective pressure in the cylinders. 

[he ratio of weight on drivers to the calculated maximum 
tractive effort is 4.9 to I. 

Soon after the tests were started it was found that with the 
damper in the ash-pan open the air inlet was not sufficiently large 
lor tests of heavy load and the inlet area was increased by cut- 
ting holes in the ash-pan sides, so that the area of inlet for air 
Was increased from 2.3 square feet to 6.3 square feet. This latter 
area was found to give not more than seven-tenths of an inch of 
Water vacuum at full load tests. 

It is probable that the area of opening in the ash-pan that is 
required on the lesting Plant, where the locomotive is stationary, 
1S in excess of what would be necessary to give similar draught 
conditions where the locomotive is in service on the road, though 
data is not at hand to determine this. 

[he coal used in the tests of No. 5266 was the Scalp Level 
coal as used in the tests at St Louis. The average analyses for 
the two series of tests are given in the table in the next column. 


_ The conditions under which the tests were made were selected 
in the following manner: The reverse lever latch was placed in 
the notch which would give the least possible cut-off in the cylin- 
ders, and with fully opened throttle and constant speed a test 
was run. Then the reverse lever was advanced to p> Pha 

lis in- 


notch, giving a longer cut-off and another test run. 
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crease of cut-off was continued until at this speed the boiler 
would fail to supply steam at approximately working pressure. 
This process was then repeated for the next higher speed. Thus 
the tests show the performance of the locomotive for almost its 
whole range of action. The higher power tests at each speed 


ANALYSIS OF COAL 





Teeth of No. 5266 





St. Louis Tests atAltoona. 
le ME PCR TC ET COLETTE 75.85 per cent. 76.25 per cent, 
Volatile combustible................ “ae UC 146° 
ROPE O Teen CT Tre § ei: Leos 
WE -aiinh cadumetacvcdeuedeetexwua 7.00 “ ” 6.02 “ ” 

100.00 “ “ 100.00 “ “ 
Sulphur determined separately...... s¢* Ss "ae oe 
B.t.u. per pound of coal............ 15025 15143 





showing, with certain exceptions, the power that the locomotive 
is capable of delivering for a considerable length of time, such 
as two or three hours or the time required for a run over a I100- 
mile division of road. 

This method of testing the locomotive under conditions which 
could be sustained for a considerable time, while it is the only 
fair method, does not, of course, give the much higher power 
that could be shown for a test of short duration, where 
the reserve power of a boiler full of heated water is dtawn upon 
for a short time without using the injector to keep up the supply. 
It will be noted that in all of the tests that the injector was in 
operation practically all of the time of the test. 


It has been the custom in locomotive tests to obtain a certain 
fixed evaporation for each square foot of heating surface or a 
certain quantity of coal burned per square foot of grate surface 
before ending the test, so that the total quantities would be ap- 
proximately equal for tests at either light or heavy power. 


While it cannot be said that any fixed method was rigidly 
adhered to in these tests, an endeavor was made to obtain an 
evaporation of 30 pounds of water for each square foot of heat- 
ing surface or a total of approximately 70,000 pounds, though 
no tests were made of more than three hours’ duration. At 
speeds of 240 and 280 revolutions per minute many difficulties 
arise that limit the possibility of making successful tests, so 
rather than incur the risk of having to stop the locomotive with 
a test uncompleted, the time of these high speed tests was re- 
duced to an hour or an hour and a half. As data throughout the 
full range of the boiler capacity can be determined at the inter- 
mediate speeds, there is little gained by running these high speed 
tests longer than is required to cbtain enough readings to deter- 
mine the performance of the engines of the locomotive and the 
draw-bar pull. 


CoMPARISON OF COMPOUND AND SIMPLE. 


Of the passenger locomotives tested at St. Louis in 1904, the 
New York Central locomotive, No. 3000, resembled P. R. R. 
locomotive No. 5266 in general dimensions, weight and class of 
service for which it was designed. It was, however, a four- 
cylinder balanced compound, while the 5266 is a simple loco- 
motive. 

In order to show a comparison of the results obtained on a 
simple and a compound locomotive, the following diagrams have 
been prepared from the results of tests on these two locomotives. 
Before taking up the discussion of these diagrams, however, some 
of the principal dimensions of the locomotives are given in 
parallel columns in order to show in what particulars they differ. 


N.Y.C.R.E. Pole 


No. 3000 No. 5266 
Total weight of locomotive working order, lbs.. 200,000 184.167 
Weight on drivers, locomotive, working order, 

Wey nd kcdwwn cecaticst dk Cabencerehsececenaas 110,000 110,001 
Cylinders, diameter and stroke, inches........ 15% & 26x26 20% x 26 
Driving wheels, diameter, inches...........+--- 79 80 
Boiler, diameter, incheS........ccccccscccceces 72% 67 
i er rerrrrrrrr rrr rrr ce 390 315 

= Giameter, iChesi. cc ccccccccesseccsecs 2 2 

7 length, inches... ....0.ccesccccccccesese 191.29 179.78 
Heating surface, firebox (fire side) sq. ft....... 202.83 156.86 
Heating surface, tubes (fire side) sq. ft........ 2,848.36 2,162.4 
Heating surface, total (fire side) sq. ft......... 3,051.19 2,319.26 
Grate curface, 00. £0. occ. cccscccccccscoceccnss 49.9 55.6 
Ratio heating surface to grate area......-+--++++> 61.10 41.79 
Boiler volume, cu, ft. steam space.....--++eee0- 77.41 109.9 
Boiler volume, cu. ft. water space.....---+++++- 331.66 338.6 
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EWUIVALENT EVAPORATION PER POUND OF DRY COAL 
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EFFICIENCY OF BOILER, PER CENT 
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Boiler PERFORMANCE. 


The coal used was that from the Scalp Level mines of the 
Berwind-White Coal Mining Company, both for the 3000 at St. 
Louis and the 5266 at Altoona. 

In lig. 1, where the firebox and smokebox temperatures are 
plotted, the differences between the two locomotives are small. 
The 3000 had a brick arch in the firebox, but no difference in 
firebox temperature is evident as due to this cause. The smoke- 
box temperature of the 3000, which had a greater length of tube 
than the 5266, is shown to be lower throughout the tests, indi- 
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FIG. 514. 


cating that this greater tube length absorbed a larger part of the 
heat in the gases of combustion than the shorter tubes of the 
5266. 
In Fig. 2, where the equivalent evaporation’ per pound of 
dry coal is given for different rates of evaporation per square 
foot of heating surface, no difference is found between the two 
boilers. In other words, the efficiency of a square foot of heat- 
ing surface in the boiler of 5266 is the same as the efficiency of 
a square foot of heating surface in the boiler of No. 3000, and 
this is true for all rates of evaporation. 

For two boilers so similar in general type this is to be expect- 
ed, as there is no reason to suppose that the heating surfaces 
of the two boilers will have materially different rates of heat 
transmission to the water when the steel plates are clean, as in 
the case of these two boilers. When, however, the equivalent 
evaporation per pound of coal is plotted according to the rate of 
combustion as in Fig. 3, the advantage of the larger heating 
surface per foot of grate in the 3000 is at once apparent, and 
this advantage of the 3000 in economical evaporation is main- 
tained throughout tne full range of steam delivery of the two 
boilers. The highest equivalent evaporation per square foot of 
heating surface is nearly the same for each boiler, being 16.34 
pounds per hour in the case of the 3000 and 16.03 pounds for 
the 5266. With the boiler of No. 3000 the greatest loss of heat 
due to the presence of carbon monoxide in the products of com- 
bustion, or, in other words, the greatest loss due to poor combus- 
tion was but 1% per cent., and in only one other test was it as 
much as I per cent. In the case of the 5266, the losses, while 
in all cases comparatively small, are in one test 9.13 per cent., 
and in two others 6.06 per cent. and 7.3 per cent. The very 
perfect combustion shown by the 3000 is, in all probability, due 
to the brick arch in the firebox of this locomotive. There was 
no arch in the 5266. 

The 3000 was fitted with smokcbox deflectors or diaphragms 
which made the smokebox completely self-cleaning, while the 
=266 did not have a self-cleaning front, and this was one of the 
limiting factors in maximum evaporation obtained with long cut- 
offs, due to the accumulation of cinders in the front end, which 
interfered with the draft, and, consequently, the steaming capac- 
ity. The results from the action of the two smokeboxes are 
shown in Fig. 5%. 


ENGINE PERFORMANCE. 


In Fig. 5 the well-established fact that the engines of a com- 
pound locomotive within limits operate on less steam per unit 
of power than the engines of a simple locomotive, is shown. 

The diagram shows very clearly another fact that is not so 
generally recognized, and that is that the difference in the water 
rate or steam per horsepower hour is not a constant difference 
expressable as a certain definite percentage of saving. When 
each of the locomotives is developing 600 horsepower, there is-a 
difference in the steam per horsepower of about 9.7 pounds, or a 
saving of 31.8 per cent., while at 1,300 horsepower the saving is 
but 3.5 pounds, or 14.9 per cent. 

The two curves show that the water rates of the two locomo- 
tives would, perhaps, meet at about 1,600 horsepower were it 
possible to drive the 5266 to such a point, and as the high horse- 
powers were obtained, as a rule, at the higher speeds, the curves 
would indicate that the simple locomotive is working most 
economically at its highest speeds, while the reverse is true of 
the compound. 

It will be remembered that in the case of the simple and com- 
pound freight locomotives tested at St. Louis the conclusions 
arrived at in regard to the steam consumption were as follows: 
“In general the steam consumption of the simple engines de- 
creased with increase in speed, while that of the compounds in- 
creased, which would lead to the conclusion that the steam dis- 
tribution of the compounds was less satisfactory at high speeds 
than that of the simple.” The maximum horsepower developed 
by the 3000 was 1,641, while the maximum for the 5266 was 
1,281. 

In Fig. 2 we have seen that the evaporation per pound of coal 
decreases as the output of the boiler in steam increases, and 
this decrease explains the difference in the appearance of the 
curves in Figs. 5 and 6. It would appear at first sight as though 
the curves for coal for indicated horsepower hour should follow 
the same law as do the curves for steam, and this would be the 
case if it were not for the fact that as the output of the boiler 
increases, it is at the expense of a greater and greater quantity 
of coal per pound of water evaporated. 


LocoMOTIVE PERFORMANCE. 


In Fig. 10 is shown the dry steam used by the locomotives at 
different indicated horsepowers. The 3000, compound, requires 
at all powers less steam than the 5266, simple locomotive, but as 
the limit of power is approached by the compound the steam rate 
advances more rapidly than would apparently be the case with 
a simple locomotive. This is only another way of showing 
that the advantage of compounding may not be realized at high 
speeds, as was developed in the discussion of Fig. 5, as judged 
by the two locomotives under discussion. 














































































352 


AMERICAN ENGINEER AND RAILROAD JOURNAL. 





SEPTEMBER, 191) 








One of the most significant results of this comparison of a 
simple with a compound locomotive is the large increase in 
horsepower and draw-bar pull that can be realized from com- 
pounding without any increase in the boiler capacity. This is a 
very important advantage aside from all considerations of econ- 
omy in the use of fuel. 

Let us assume that the boiler of each locomotive will deliver 


ORY COAL, POUNDS PER DYNAMOMETER H.P.HOUR. 


30,000 pounds of dry steam per hour to the engines. 


OYNAMOMETER HORSE POWER 
Fic. 8. 





With this 


weight of steam the simple locomotive, No. 5266, will develop 
1,200 indicated horsepower, while the compound, No. 3000, will 
develop 1,400 indicated horsepower. 


MACHINE EFFICIENCY OF LOCOMOTIVE, FER CENT 








DRAWBAR PULL, POUNDS 


FIG. 9. 


To 


show what this will 



















mean in increased draw-bar pull, due to compounding at sev- 
eral speeds, the following table has been arranged:. 


COMPARATIVE PERFORMANCE. 


At 40 Miles Per Hour, Using 30,000 Pounds of Water Per Hour. 


Locomo- 
tive. 
5266 


$000 


Type. 
4-4-2 
Simple 
4-4-2 
Compound 


Indicated Dynamometer 


Machine 
Efficiency. 
86 


86 


Horse- 
power. 
1200 


1400 


Horse- 
power. 
1032 


1204 


Increase in 
Draw-Bar Pull 


Draw-Bar From 
Pull. Compounding. 
9674 
11287 +1613 


———__ 
At 50 Miles Per Hour, Using 30,000 Pounds of Water Per Hour. 

5266 Simple 79 1200 948 7110 

3000 Compound 79 1400 1106 8294 +1184 
At 60 Miles Per Hour, Using 30,000 Pounds of Water Per Hour. 

5266 Simple 77 1200 924 5775 

3000 Compound 77 1400 1078 6737 +4962 


The above table shows what might be expected in increased 
power if the cylinders of locomotive No. 3000 were to be applied 
to locomotive No. 5266. 

The probable result in fuel saving with this combination of the 
compound cylinders and the boiler of No. 5266, working as 


DRY STEAM; PER HOUR POUNDS. 


1300: 1 


1 VW 1 
INDICATED HORSE POWER. 
FIG. I0. 





before at about its maximum rate of evaporation, that is, de- 

livering 30,000 pounds of dry steam per hour, will be as shown 

in the following table: 

Coat Per DyNAMOMETER HorsE-Power Hour For Locomotive 5266, WiTk 
Its Present SIMPLE CYLINDERS AND THE RESULTS TO BE EXPECTED I? 
THE PRESENT BoILtER WERE TO BE FitTED WitH ComMpouND CYLINDERS 
SIMILAR TO THOSE ON No. 3000: 
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It will be noted that this percentage of saving agrees closely 
with that observed under engine performance. It is also the 
saving at a point where the simple locomotive is at its best, as 
before noted, namely, at its maximum horsepower. Other lower 
rates of evaporation might be selected where percentages of 
saving would be much higher. 








FRANK THomson ScHotarsHips.—Robert Francis Holman, of 
Fort Wayne, Ind., and John James Caldwell, of New Florence, 
Penn., have been announced as the successful candidates for 
the Frank Thomson Scholarships. At present there are eight 
holders of these scholarships, which is the number maintained 


out of a fund endowed in the sum of $120,000 by the three 
children of the late Frank Thomson, former president of the 
Pennsylvania Railroad, as a memorial to their father. Each 
year two scholarships, each amounting to $600 annually, are 


awarded on competitive examination to sons of employees of 
the Pennsylvania Railroad System. 
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SEVENTY FOOT GAS-BLECTRIC MOTOR CARS 


ST. LOUIS & SAN FRANCISCO R. R. 





The General Electric Company has just delivered to the ’Frisco 
Lines six motor cars which represent the latest development of 
the gasolene-electric type of self-propelled car. 

These cars are of all-steel construction, 70 ft. 634 in. long, and 
have 2 maximum seating capacity of 86 persons or a nominal 
gating cajacity with two persons each seat of 62, in addition 
to a baggage compartment and the cab in the pointed front end. 
They weigh about 96,000 Ibs. complete. 

The cars are designed with special reference to light con- 
sruction with adequate strength. The interior arrangement is 
designed to meet the Southern traffic conditions, providing sep- 
grate accommodations and entrances for white and colored pas- 


sngers. The observation platform is unusually wide and is 


is provided through large suction ventilators located on the 
center of the roof, the openings protected by neat ceiling regis- 
ter plates. The entire car, including platforms and vestibules, is 
lighted by electricity. The partition between the baggage room 
and negro compartment is movable and may be arranged to give 
the baggage compartment a length of 8 ft. or 1o ft. 5 in., to suit 
traffic requirements. 

The framework of the car is entirely of steel, the under 
framing consisting of two I beams for center sills, and two 
channels for outside sills, with truss rods for reinforcement. 
The center sills are continuous and provide supports for the 
rear platform. The outside sheathing is of steel riveted to the 
posts, which together with the carlines are of steel tees. The 
roof is of galvanized iron plates riveted to the carlines, except 
under the radiators, where it is of copper with well soldered 
joints. The floors in the passenger compartments are of two 
thicknesses with a heavy layer of felt between. There is also 
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SEVENTY-FOOT GAS-ELECTRIC MOTOR CAR 


equipped with trap doors and brass railings, presenting a most 
attractive appearance. 


glass, and so arranged that they may be raised to a height of 17 


The windows are large, fitted with plate 


in, allowing an unobstructed view. These are equipped with 
safety sash locks, anti-rattlers and weather strips. Each window 
is provided with a large, fine mesh-copper, automatic screen 
tunning on metal guides. The window curtains are of pantasote 
of neat design and equipped with pinch handle fixtures. 

The interior is finished in a high grade of mahogany with 


paneling on the bulkheads. Each of the three compartments is 


provided with a saloon, drinking fountain and electric fans. 
The seats are of unusual length, providing commodious accom- 
modations for two persons, and are amply large enough to seat 
three. These are of the stationary back type, with high grade 


spring construction in both seat and back cushions. Ventilation 
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WITH BOTH END AND CENTER ENTRANCE, 


an additional lining of sheet iron beneath the lower wood floor. 
POWER PLANT EQUIPMENT. 


The power equipment is located in the cab at the front end 
of the car, and consists of the following: 

A main gas engine generating set, consisting of an eight- 
cylinder gasolene engine with direct connected generator; an 
auxiliary gas engine generating set with integral air pump and 
lighting generator; equipment for motor control; air and hand 
sander; warning and 
The motors 


brake systems; pneumatic bell ringer; 
signal whistles and a coal fired hot water heater. 
are mounted one upon each axle of the front truck. 
The main gas engine is of the eight-cylinder, four-stroke cycle 
“V” type. The generator magnet frame is bolted to the frame 
of the gas engine, which rests upon the floor of the car with 
The speed of the engine is adjusted by a 


cushion support. 
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throttle, the normal speed being 550 r. p.m.; the base and crank 
case are of cast iron with suitable hand holes provided in the 
base for the inspection of the main bearing cranks. The cylin- 
ders, 8x10 in., are of close grain gray cast iron with water 
jackets integral. 


There are two cam shafts, one on each side of the engine, and 
these are made from forged rolled steel shafting, while the 
cams are of high carbon steel, oil tempered. The cam shafts 
are located in tunnels with covers so arranged that they may be 
easily removed. The ignition system consists of two low tension 
Bosch magnetos, one for each side of the engine, with Bosch 
magnetic spark plugs. All wires from the magnetos to the spark 
plugs are enclosed in a brass hand rail, so that there are no 
loose or exposed wires. The engine is lubricated by oil under 
pressure delivered by a plunger pump direct driven from the 
crank shaft. Gasolene is delivered by a direct driven pump to 
the carburetors, which are of the automatic constant level type. 


The engine cooling system consists of thermo-siphon circula- 
tion of the water in radiators of fine tube type, which are 


located on the roof of the car with flexible metal tube connec-_ 


tions from the engine to the radiator headers. The engine is 
started by air stored in tanks beneath the car, which may be 
charged from the auxiliary gas engine set or from the main 
compressor located at the rear end of the main engine and 
direct driven from the crankshaft. The main compressor has a 
capacity of 2234 cu. ft. of free air per minute. 

The main generator is of the commutating pole type designed 
specially for heavy traffic work. The entire machine is enclosed 
within a three arm bracket which supports the outer bearing of 
the generator armature. 


The motors are of the box frame, commutating pole, oil lubri- 
cated type, known as standard General Electric 205-600 volt 100 
h.p. railway motors. Current to the motors is supplied through 
cables in conduit from the generator. 

The auxiliary gas engine set consists of a three-cylinder, four 
stroke cycle, vertical type gas engine, the center cylinder being 
used as an air compressor. The lighting generator is direct 
connected to this. The construction of this engine is similar to 
that of the main engine, with the exception that the cylinders 
are of the tee head type, having two cam shafts. Lubrication is 
of the constant level splash system, the level and circulation be- 
ing maintained by a paddle wheel pump. A fly ball gear driven 
governor acting on a butterfly valve in the intake pipe is used 
to maintain a constant speed of 600 r.p.m. The cooling system 
for this engine is the same as for the large engine. The air 
pump on this engine is capable of delivering 45 cu. ft. of free air 
per minute and will charge the tanks to a pgessure of go lbs. 
in about 10 minutes. This pump is used to supply air for start- 
ing the main engine after it has been idle if pressure in the 
main reservoirs has gone down. 
started by hand. 

The operator’s seat is at the right hand side of the cab beside 
a sliding window. 


The auxiliary gas engine is 


All the control, air brake, and signal appa- 
ratus is conveniently located at this point and so arranged that 
the car and engine may be contralled without the operator leav- 
ing his seat. 

One of the distinguishing features of these cars is the flexi- 
bility of control. Power is delivered to the motors from the 
main generator through a controller of a type similar in appear- 
ance to those used in trolley car practice. Concentric with the 
electrical controller handle, but above it, is an air starting throt- 
tle handle. This handle is so arranged that by pressing a lever, 
air for starting the engine may be admitted to the engine dis- 
tributing valve at the same time opening the throttle. Provis- 
ions are made, however, so that the throttle may be opened only 
to a set distance to prevent the racing of the engine. The 
engine started the air pressure is cut off and the throttle. opened 
wider. It is not possible to admit air again to the engine with- 
out returning to the initial point, thus closing the throttle. The 
direction of the car may be reversed in a manner similar to that 
employed on a trolley car, by the moving of the reversing 
handle, the gas engine always running in the same direction. 


a 

The brake system consists of straight and automatic air with 
auxiliary hand brakes, the handles, which are of the Lindstrom 
type, are located one in the cab convenient to the motor, ang 
one on the rear platform. The air gauges are located on a panel 
immediately in front of the operator. 

Electricity is used for lighting, power being supplied from the 
lighting generator driven by the auxiliary gas engine. There js 
a voltmeter on the panel together with the air gauges and q 
rheostat box is mounted on the wall of the cab, so that the 
operator may regulate the lighting voltage as desired. There are 
two circuits, one on each side of the car, for the passenger and 
baggage compartments, with an additional circuit for fan motors 

The car is heated by hot water either supplied from the gas 
engine jackets or from a coal fired Baker hot water heater 
located in the corner of the cab, which is fired from the bag. 
gage room. Provision is made so that hot water from the coal 


POWER PLANT IN SEVENTY-FOOT GAS-ELECTRIC CAR. 


heater may be circulated through the engine jackets and radi- 
ators to prevent freezing on cold nights or during layovers. 

The gasolene storage tank is located beneath the baggast 
room. Gasolene is supplied to the tank through a filler on the 
outside of the car with suitable strainers and filters. There * 
in addition a vent pipe to the roof. 

There are three air reservoirs located under the car and § 
arranged that the air taken from these reservoirs for starts 
the engine does not drain the brake reservoirs. There is also 
a reservoir for the signal and warning whistles. 

The trucks are of the swing bolster type, the frames bem 
of boiler plate steel with pedestal shoes of cast iron. The bolster 
springs are triple elliptic and equalizer springs triple coil. The 
wheels are 36 in. in diameter, with standard M. C. B. treads and 
flanges. Each truck has a wheel base of 7 ft., the total wheel 
base of the car being 58 ft. 6 in. 








Tue ScIENCE oF MANAGEMENT is in a very undeveloped staté 
but progress is being made and another generation or tw0 wil 
look back upon the methods of to-day as exceeding]; crude— 
David Van Alstyne before the Congress of Technology, Bost 
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NEW DESIGN LOCOMOTIVE SAND BOX 


The interesting sanding apparatus herewith illustrated has 
been patented by Samuel H. Dunning, until recently traveling 
representative of the American Locomotive Co. at Paterson, 
N. J. and has for its object to provide a practical arrangement 
which will be substantially proof against the sand clogging, and 
which will also be simple in construction and capable of beng 
readily adapted to any locomotive. 

In his specification Mr. Dunning points out that the sanding 
apparatus commonly in use requires constant attention in order 
to keep it in proper working order, principally because the 
conduits whereby the sand is led from the box are not only 
of small diameter, but of uniform dimension from end to end, 





and first tapers down to its smallest diameter, as at (i), and 
then expands, giving its lower portion (j) a flaring form; each 
leg may be provided with a removable cap (k) which permits 
access to its interior for the purpose of freeing it of clogging 
sand, 

The section (c) has the flanges (1) which are so constructed 
that when the section (c) is arranged in proper position on the 
boiler, the flanges will lie squarely against the top, and will serve 
as a means for riveting the section to the boiler; the rivets being 
indicated at (m). The inside of the top part (g) of section (c) is 
formed with a longitudinal ridge (n) whose sides incline down- 
wardly, and merge into the inside surface on which the sand 
might remain when otherwise free to descend. The section (d) 
has its lower edge (0) fitting into a rabbet (p) formed in the 
top of section (c); similarly, this section has its upper edge 




















it packs and clogs 
Attention is also directed 
to the fact that when it becomes necessary to have access to 


% that, even if the sand be perfectly dry, 
wder the vibration of the engine. 


the interior of sand boxes, as ordinarily arranged, for clean- 
ig or repairs, much time and labor must be expended on work 
Which is entirely foreign to that primarily requiring attention. 

The disadvantages of the present sanding apparatus have 
ben borne prominently in mind in the new design, which is 
thwn in the accompanying drawing in five different views, 
Figure 1 being a view in front elevation, partly in section; the 
boiler of a locomotive being shown in vertical section; Fig. 2 
a view in side elevation of the improved sanding apparatus; 
Fig. 3a vertical sectional view of the lower portion of one of 
the legs of the apparatus; and Figs. 4 and 5 views illustrating 
details, 

The boiler of the locomotive is shown at (a); arranged on 
the boiler and straddling the same is a bifurcated box or cas- 
" (b) which may be described in detail as follows: It com- 
Pises three sections, (c), (d) and (e), the section (c) being 
the bifurcat ted portion of the box or casing, the section (d) its 
Yylindrical or body portion, and the section (e) its dome or 
wp portion, the latter having the usual cap (f) which may 
ke removed for the purpose of permitting the box or casing to 
be filled, Che section (c) is substantially cylindrical in its top 
Rt (g), but in its bottom part it is formed as two tubular 
legs ( (h), each of which has preferably an elliptical cross-section, 

















The 
bolts 


(q) fitting into a rabbet (r) formed in the top section (c). 
three may be together by 
(s) engaging the lugs (t) in the sections (c) and (e). 

To the bottom of each leg of the (c) is bolted a 
valve casing (u). Ihe bottom wall of each leg opens into this 
valve casing, which comprises (v) sepa- 
rated by a horizontal wall (w) into which is tapped the pipe 
(y) which ieads down to and discharges on the track in proper 
relation to one of the driving wheels. The port (z) formed at 
the upper end of this pipe is controlled by the manually oper- 
ated slide valve (1) which moves on the wall (w) when actu- 
ated from the cab through its bell-crank lever (2), fulcrumed 
in leg (h) of the casing (b). This latter mechanism forms 
what is commonly known as the “hand sander.” From the 
opposite walls of the compartments (v) lead the pipes (3) which 
connect with pipe (y), and into whose flaring upper ends (4) 
discharge the ejector-nozzles (5) which are suitably connected 
with the air supply, this mechanism forming what is known as 
a “pneumatic sander.” 

The operation of the apparatus will be clearly understood by 
those familiar with the art without description. It may be re- 
marked, however, that the improved sander distinguishes from 
those at present in use and possesses certain advantages over 
them, which may be set forth as follows: Owing to the internal 


sections conveniently secured 


section 


two compartments 


construction of the box or casing, the sand will stand free at 
all times from the highest level thereof clear to the valve cas- 
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ing; it cannot “pile” in the portion of the casing which is bearing for the inside leg of the spring saddle, while the outside * 
directly over the boiler because of the ridge (n), and the hour- portion carries the outer pedestal flange and bearing. Each 
glass formation of each of its legs, taken with the fact that portion or body carrying the inside pedestal fiange, and the 
they are of ample inside proportions, will prevent the sand other portion, forming one rigid box. There are three lugs on 
from clogging therein so long as it is free beneath them. The the main portion, and two on the outside one. The largest one Fe 
only parts of the mechanism which are likely to clog are those 1S cast on the main body over the center of the axle, while ca 
which depend from the valve casing, and the valve casing being the other two are placed two on each side, one at the top and H 
readily detachable from the legs of the casing, it is only re- the one at the bottom of each flange. With this distribution 
quired to remove the valve casing in order to clear the pipes and the size given the lugs they are fully able to withstand su 
or such parts as may become clogged. all the stresses and strains to which they will be subjected, even a 
in heavy service. ap 
By removing the load from the top of the box, the outer m 
LOCOMOTIVE DRIVING BOX OF NEW DESIGN section need only be raised vertically the height of the lugs, 
— when it can be removed by moving the imain body of the box or 
The principal objection pertaining to the locomotive driving toward the center of the engine, then rotating it around the lo 
box as almost universally designed lies in its inaccessibility to axle and dropping it down. The inner section can then be of 
repairs. Loose crown brasses are frequent, and are often al- removed from the center of the axle. It is claimed that the th 
lowed to run loose, as their removal implies dropping the time required for moving each part of the box, after the weigh he 
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wheels, which with modern power becomes quite a tedious and has been lifted, averages one-half liour, and for replacing tiem : 
laborious operation, even when up-to-date facilities are at hand. the same time, making a total labor of one hour per box, of , 
With the end in view to secure an acceptable and thoroughly two hours per pair, as against from ten to fifteen hours pet \ 
Practical substitute for the present arrangement, entirely free pair with the ordinary driving box. a 
k 
' 
S 
t 
( 
t 









. . . nh . . . i : o ofl- 
from the latter’s objectionable features, H. Henrickson, one of The line drawing and photographs clearly indicat« the cc 


the representatives of the Edward Smith Co., of Detroit, Mich., struction. It will be noted that it is not a driving box with a 
has placed on the market through the latter firm an entirely new removable brass as might appear at first glance. The box 
design which is attracting considerable attention. be applied to any locomotive without any change in the shoes 

This new box is made in two parts, the one forming the main or wedges, and with a properly fit brass the latter should not 
portion or body carrying the inside pedestal flange, and the come loose until worn out. 
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TOOL FOREMEN’S CONVENTION 





The third annual convention of the American Railway Tool 
Foremen’s Association was held at the Wellington Hotel, Chi- 
cago, July 11-13. W. H. Bray, N. Y., N. H. & H. R. R., New 
Haven, Conn., president of the association, presided. 

Reports of committees and individual papers on the following 
subjects were presented for discussion: Tool room equipment, 
grinding wheels, standardization of steel, pneumatic tools and 
appliances, boiler shop tools, making of drills, dies for forging 
machines. 

B. Hendrickson, C. & N. W., Chicago, presented the paper 
on “Tool Room Equipment,” in which he stated that the proper 
location of the distributing tool room should be in the center 
of the main shop with a counter circumscribing the racks, and 
there should be openings for issuing tools opposite the racks 
holding each kind of tools which are most used. The tool room 
for repair and manufacture he recommended be located in a 
building adjoining the machine shop and presented a plan with 
list of machine tool equipment which he considered to be ideal. 
In discussing the arrangement of the machines, he stated that 
care should be taken to keep the grinders away from the lathes 
and other machines having exposed wearing surfaces and that 
all machine tools should be motor driven. Benches with iron 
tops were recommended. 

In the discussion of the paper considerable objection was 
made to the recommendation of having iron tops on the benches. 
It was also suggested that a turret lathe, which was not recom- 
mended by Mr. Hendrickson, would be found to be very valu- 
able in the tool room. A surface grinder was also recommended 
as being a wise addition to the list given by the author. The 
making of taps and reamers was discussed in connection with 
this paper and E. J. McKernan, A. T. & S. F., stated that it 
was the custom on that road to allow 1/32 over size on taps 
and reamers before hardening, this being found to be sufficient 
to permit grinding to the proper size after they were hardened. 
The pre-heating of carbon steel to be made up into tools was 
advised by another member. 

On the subject of grinding wheels, H. E. Blackburn, Erie 
R. R., Dunmore, Pa., presented a short paper, in which he 
strongly recommended the use of soft wheels, stating that a 
wheel of from 40 to 60 grains would suitably grind and finish 
all work that comes to the tool room. He also recommended 
keeping the face of the wheel as narrow as possible. A wheel 
that works well on large work does not as a rule cut well on 
small work. He stated that the operator should dress and true 
the wheel between heavy and finishing cuts. Wheels should be 
trued with a diamond and dressed with a spur cutter. The dis- 
cussion showed that other members had found the soft wheel 
to be preferable. 

In a paper on “Standardization of Steel,’ Henry Otto, A. T. 
& S. F., strongly advised the drawing up of standards for steels 
suitable to the manufacture of various kinds of tools. Dur- 
ing the discussion the point of importance of the heat treatment 
of the steel was presented and a large number of members 
Stated that they were using high speed steel for practically all 
tools which were not so large as to make it inadvisable from 
the cost standpoint. Mr. McKernan stated, however, that for 
Tamers 2814 in. in length his experience was that carbon stcel 
was better suited on account of the use of the air motor with 
these tools in the hands of unskilled labor. He suggested the 
use of the barium chloride process for hardening wherever it 
Was possible to use it. Other members stated that for long 
feamers carbon steel seemed to be better suited. 

A. M. Roberts, B. & L. E., Greenville, presented a paper on 
‘Pheumatic Tools and Appliances,” in which were illustrated 
and described a number of tools, principally for flue work. 

On the subject of boiler shop tools a paper was presented 
‘onsisting largely of illustrations and descriptions of various 
cols for this purpose, one being shown for drilling telltale 
holes in staybolts, others being flue scarfing machines, flue 


‘wedging machines, gauge for threading staybolts and flanging 
machines, 





A discussion on this paper brought out the fact that it is very 


advisable to have a man in the shop whose duties it is to oil 
and oversee the use of all air motors, air hammers, etc. 


If this 
is not done it has been found that motors are badly mistreated 


and are soon inoperative. 


Among the other papers the one by J. Martin, C, C., C. & 
St. L., Beach Grove, Ind., on “Making Dies for Forging Ma- 
chines” was of particular interest and accorded considerable 
discussion. 

Cast steel was recommended as a material for dies of 
the larger size and high carbon steel in the smaller sizes. Cast 
iron had not been found satisfactory for this use. The dies 
should be tempered, but if too large for this should be case- 
hardened on the face. 

Election of Officers—The following officers were elected for 
the ensuing year: President, E. J. McKernan, A. T. & S. F,, 
Topeka, Kan.; first vice-president, J. Martin, C, C., C. & St. L, 
Beach Grove, Ind.; second vice-president, G. W. Jack, I. C. 
R. R., Chicago; third vice-president, A. R. Davis, C. of G. R. R., 
Macon, Ga., and secretary-treasurer, M. H. Bray, N. Y., N. H. 
& H. R. R., New Haven, Conn. Executive Committee—August 
Meitz, chairman; A. O. Dollman and E. R. Purchase. 








AN INGENIOUS ROD BOLT PULLER 





CHICAGO & NORTHWESTERN RY. 





The accompanying drawing shows a very interesting and ef- 
ficient device for removing refractory rod bolts, which has heen 
found to be far superior to the noisy and often dangerous can- 
non, which many shops continue to employ when bolts cannot 
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be started with a sledge. 
bolt and is very useful in roundhouses, as it can be employed at 
any position of the crank pin. 

The yoke shown should be made of machine steel. 
placed over the bolt to be removed and the key inserted in the 


This method does no damage to the 


This is 


keyway. The hydraulic jack is placed on top of the key and 
when pressure is applied the piston advances against the bottom 
of the bolt. 








INDICATIVE OF THE EFFORTS OF THE PENNSYLVANIA RalILrRoap to 
economize in every possible way is a general notice which 
has just been issued to the employes of the Schuylkill Division. 
Employes are told what it would mean to the company on the 
Schuylkill Division alone if each one would save ten cents a 
day. Enginemen are requested to be careful in the use of oil, 
firemen in the use of coal and clerks are asked to economize 
in the use of stationery and by avoiding errors. 





Tue More ALUMINIUM an aluminium-bronze contains, the 
softer it is while hot. This is the reverse of hardness of the 
cold bronzes. While a 10 per cent. aluminium-bronze is much 
harder than a 4 per cent. bronze while cold, it is very much 
softer while hot, and can be rolled hot much easier. 
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THE BUCK EXTERNAL THROTTLE VALVE |. 





Particularly in the case of locomotives fitted with superheat- 
ers, the volume filled with steam at boiler pressure between the 
throttle valve and the steam chest is sufficient to make quick 
control of starting or stopping, especially necessary in the case 
of slipping, impossible. To overcome this trouble as well as to 
obtain a number of other equally or more valuable advantages, 
W. F. Buck, superintendent of motive power, Santa Fe system, 
has designed a type of throttle valve which is located outside 
the boiler shell and immediately ajacent to the steam chests. 
A patent has been granted covering the design. 

While this throttle is designed primarily for use with loco- 
motives equipped with superheaters, it is equally applicable to 
locomotives using saturated steam, and is suitable for the de- 
signs of superheaters arranged for either high or low degree 
of superheat. 

A general view of the throttle, its connections and applica- 
tion in connection with a Buck-Jacobs superheater, is shown by 
the accompanying illustration. The throttle is secured beneath 
the superheater on the outside the boiler, communicating with 
it by means of a hole through the shell. Above the super- 
heater is a connection to a large globe valve, and this, in turn, 
is connected to the dome by an outside pipe. Short steam pipes 
lead from the throttle to the cylinder saddle casting. The throt- 
tle is operated by a bell crank connected with a reach rod lead- 
ing to the cab. The details of construction are clearly shown 
in the sectional view. 

In the case of smoke tube superheaters, saturated steam may 
be led to the superheater header, either by an external pipe from 
the dome, or by the usual inside dry pipe. From the header, 
superheated steam is led to the throttle by two steam pipes, sim- 
ilar to the common form of smokebox steam pipe. 

An external throttle valve is, of course, readily accessible at 
all times for inspection and repairs. This feature, especially in 
connection with the outside location of steam pipes and con- 
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nections, introduces a desirable innovation in locomotive prac- 
tice. It places the joints outside of the boiler shell where steam 
leaks may be quickly detected and where repairs may be made 
conveniently. The joints are removed from the intense heat of 
the smokebox that tends to cause leaks, and in the event of a 
leak the steaming qualities of the locomotive are not affected. 
With steam pipes inside of the smokebox, leaks interfere with 
the steaming by destroying the vacuum. 

The accessibility of the throttle provides many advantages. 
While the boiler is under steam pressure the globe valve near 
the dome may be closed, thus shutting off steam from both the 
throttle and the superheater. Repairs to these may then be made 
without the long delay incident to blowing off steam, cooling 
boiler, removing dome cap, etc. 

Should the throttle become disconnected, either open or shut, 
it is possible to get at it promptly. Temporary repairs may be 


made at once and the engine proceed with its train. In case of 
such an accident with the usual form of thottle it would pe 
necessary to kill the engine. Furthermore; there is no stuffing 
box, gland or packing for throttle rod in cab. 


Maintaining steam continually in the superheater provides 
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further advantage in protecting the superheater and joints from 
the effect of hot gases. With steam always in the superheater 
the metal parts will not be burned so readily. 








0-8-8-0 TYPE LOCOMOTIVE WITH SUPERHEATER 





DELAWARE & HUDSON COMPANY 











In June of last year the Delaware & Hudson Co. received 
from the American Locomotive Company six very large locomo- 
tives of the o-8-8-o type, which were very fully illustrated and 
described on page 207 of the June, 1910, issue of this journal. 

These locomotives were put into service on an 18 mile grade 
between Carbondale and Arrarat, Pa., where they have since 
been in use. Shortly after they were received a comparative 
coal and water consumption test was made between a Mallet 
and two heavy consolidation locomotives that had _ previously 
been used for pushers at this point. The results of this test 
were given in an article on page 345 of the September, 1910, 
issue of this journal, and showed the very great economy of 
the Mallets in this class of service. The coal consumption pet 
1,000 ton miles was .349 lbs. for the consolidation and .196 lbs. 
for the Mallet, the water consumption, total over the division, 
being 12,644 gallons for the consolidation and 9,205 for the 
Mallet. 

Experience with these locomotives has indicated that the 
economy shown in the test has been continued in regular ser- 
vice, and this company is now receiving four more locomotives 
from the same builders which are practically duplicates of the 
first order, with the exception that, they have been equipped with 
Schmidt fire tube superheaters. It is expected that a compara- 
tive test will be made with these locomotives after they have 
been in service a short time, and we hope to be able to present 
some most interesting results from this series in a later issue. 

Some slight change has been made in the valve setting on the 
locomotives equipped with superheaters as follows: The high 
pressure steam lap has been reduced from 1 1/16 to 1 in., the 
lead of 3/16 and exhaust clearance of 5/16 in. being the same. 
On the low pressure valves the steam lap of 1 in. is the same 
in both cases, but the lead has been increased from 3/16 to 5/16 
in. and the exhaust clearance increased from 3 to 7/16 in. 
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The application of the superheater has, of course, changed 
the boiler construction somewhat, and the new engines have 
270 244 in. tubes 24 ft. long, as compared with 446 tubes of the 
same diameter and length in the non-superheater engine. Off- 
setting this difference, however, there are 42 5%-in. tubes for 
the superheater elements, making the total evaporative heating 
surface of the superheater engine 5,598 sq. ft., as compared with 
6629 sq. ft. in the former design. The superheater has a heat- 
ing surface of 1,106 sq. ft., and if we consider each sq. ft. of 
this area equivalent to 1% sq. ft. of boiler heating surface, as 
tests have indicated to be correct, the equivalent heating surface 
of this boiler as compared with the other is 1,257 sq. ft. 

The application of the superheater has increased the total 
weight of the engine from 445,000 to 457,000 lbs. The same 
steam pressure, cylinders, diameter of boiler and other features 
are used, as will be seen by reference to the following table of 
eeneral dimensions : 


eT Te Ce ee eee Pe OPS TOTO CCE OTTO ET Po eer ee 4 ft. 8% in. 


DE cewhudawandneebes st Gatbeberedbcarsteseounaesseaceeed Freight 
Par SACI SENS CORIO vnc oc ccccsecedciceacnaneeases 105,500 toe. 
Sees Cine ID sgn cc cranes sadendvcdcecbensntetoas 126.600 Ibs. 
re 2c SE vba nAce canatcadtcees duces dwnazees 457,000 lbs. 
et: GE OD conde vere c hep rautense<scu@aeeusueuvas 457,000 Ibs. 
Weight of engine and tender in working order............... 625,800 lbs. 
ee Oe TEE. dns Uwe oases woe waa ele Vawkd berlee a ew mennaaa 14 ft. 9 in. 
See WONG: COME oka wes sop dsc nce sdneeaadaktebenaeuaeaaeens 40 ft. 2 in. 
ere re rrr 75 ft. 7% in. 
RATIOS. 
Weight on drivers <= tractive effort.......ccccccccccccccccces paar 1.34 
fractive effort x diam. drivers + equivalent heating surface........ 742.00 
-Lvaporating heating surface + eee MGs 6&6 004 54 pewenecdewaweedee 55.98 
Firebox heating surface + total heating surface per cent............ 6.32 
Weight on drivers + total heating surface...........cccccccccccces 82.00 
Volume equivalent simple cylinders cu. ft...........cccccecceeues 26.00 
Equivalent heating surface ~ vol. cylinders...............cceeeeees 279.00 
Se a. ae ae eer eer renee een 3.85 


CYLINDERS. 


ere cba Mik ob dws wk p Case eae A'S ems we we atone Oe 


Sida ee Oae CeO Reae wand eens 26 and 41 28 in. 
VALVES. 

OS A ee er ee ee ere ee ee ee Piston 
Kind |] . pee SRUUANE OSA ne eae edeledde weneenecesaiddts Tawa 
WHEELS 
Dri ee CE gs whe van wv 606s cas Beco wea we wkaeu 1 ir 





ournals, diameter and lengthh 








BOILER. 
|, MELEE COLE EERE OLE CLL EE CR TRORTEL ETOP ELT TE eT ET ee Conical 
DOD. whew ediivnesens sawn Chedescdeeweawendeat.vcaenaeeee 
Geen On MO SO oa act wae cereus cease tasmawnes 90 ins 
og eer rere re 126 X 114 in. 
,» number and outside diameter ............ 270—214, 42—5¥% in. 
Se NE ony Was CNs-k 69 occ ha Oa a oe 6 han c/'a ha alana suena 24 ft. 
Heating OO OY 6 oc aes kv xacnceeuncceetnawenuaeasael 9,245 sq. ft 
Heating GUNN, MONE, onside wndarcdanedicanegiaceauxseens 353 sq. ft. 
MRM WE QIMIE od  caaked aca cid sc wade Vien ean waeeuaens 5,598 sq. ft. 
alee A ee eee 1,105 sq. ft 
We MOR. chacenh gh bee sacha ke ease chun cawhes ner ecnd Cun wes 100 sq. ft 








ADVANTAGES AND DISADVANTAGES OF OIL FUEL 
FOR LOCOMOTIVES 





In a very valuable paper presented by Eugene McAuliffe be- 
tore the Railway Fuel Association the following discussion of 
oil fuel for locomotives appeared: 

The principal advantages incident to burning oil as com- 
pared with coal can be summed up as follows: 

!. Cost—This item depends entirely on relative price at mine 
and well plus freight to point of consumption. In computing 
reight haul tariff rates must govern when moved over foreign 
*s the actual cost of moving (not including what is known 
’S ixed charges) ordinarily used in computing cost over home 
making these computations the fact that from 1,000 


t - 7 . 
© 1,300 pounds of oi! equal 2,coo pounds of coal must be taken 
Ito account 


in 


tails, J; 


2. Decreased cost of handling oil from cars to engines with 
no loss by depreciation due to such handling, all coal 


a badly in passage through coaling plants of whatever 
ype, 


Practical] 


3. The losses by evaporation suffered by coal do not apply to 
oil, neither does loss by theft in transit occur, oil reaching en- 
gine tenders unimpaired as to quality and undiminished in 
quantity. 

4. Saving of time at terminals and increased mileage per en- 
gine, it being unnecessary to cut engines out for fire cleaning; 
the oil capacity of tender approximating 150 per cent. of that 
of coal, making longer runs possible. 

5. Freedom from physical: failure of firemen in extreme hot 
weather, the fireman’s work actually lighter than that of the 
engineer. 

6. Stability of delivery, oil unaffected by labor conditions 
which has made the production of coal in some sections so un- 
certain as to necessitate the storage of immense quantities of 
coal at great expense, this condition occurring at frequent in- 
tervals 

7. Greater cleanliness in handling of ' passenger trains with 
almost absolute immunity from right of way fires, saving the 
cost of fire-guards, reducing also claim department losses. 

The drawbacks to the use of oil have been in the direction 
of uncertain supply. The expense of equipping the average 
locomotive to burn oil approximates $800; the cost of con- 
structing steel storage tanks of large capacity approximates 
25 cents per barrel, the necessary terminal facilities, however, 
cost but about 50 per cent. of the amount required to handle 
coal, coaling facilities, however, usually in place, the ‘oil facili- 
ties when installed representing a duplication. Frequently be- 
fore the producer is able to judge his production sufficiently well 
to warrant the making of definite contracts, large quantities of 
‘pot” oil must be sacrificed for want of storage or market fa- 
cilities. After the production is reasonably well determined, 
an interval of time is necessary to transform locomotives, these 
factors embarrassing both to the oil producer and‘the railroad 
consumer. With the development of new fields and the pur- 
chase of large numbers of cars, together with the increased in- 
stallation of oil burning apparatus this condition will prove less 
burdensome in the future than in the past. 

The relative expense of oil and coal as a locomotive fuel is 
a subject without the province of this Association to discuss 
and well so, inasmuch as any road contemplating the use of 
oil must necessarily test the grade of oil or residuum it expects 
to burn against the grade of coal it is to be substituted for, 
different coals grading within greater extremes than do oils, 
which, if proper allowance is made for water and sediment in 
the case of crude oil purchases, will show a limited variation 
in the number of British Thermal Units per pound of fuel. 
It is, however, within the scope of this Association to discuss 
the possible economies to be effected in the use of oil and in 
that corinection it is the writer’s opinion that actual service will 
not show the same results when figured against coal that a 
careful test will evidence. This is due to the fact that with 
coal the physical limitations of firemen in hard service plus, the 
ability to consume a certain amount of coal per square foot 
of grate surface per hour are factors which largely determine 
the position of the reverse lever and throttle in the hands of 
the average engineer. Roughly speaking, with the oil burner 
“the crew are due at the next town when they whistle off from 
the one they are leaving,” this frequently necessitating thé un- 
merciful (to the fuel bill) use of notches as well as both in- 
jectors; the temptation is great and usually, except when trains 
are right on time, is one that is availed of. A little more oil 
plus a slightly wider opening of the steam jet reinforced with 
a few quarts of sand, will usually suffice to answer the in- 
creased demand of the reverse lever with a consequent loss 
of fuel incident to the failure to profit by the expansive use 
of the steam in the locomotive cylinder, this handling respon- 
sible for the actual ratio running higher than that shown by 
careful tests. Another reason for the excessive consumption’ of 
cil is that a comparative lack of engine failures for steam has 
resulted in a weakness in the element of supervision, men as 
well as mechanical facilities allowed to deteriorate as result 
of the comparative freedom from failure to actually deliver 
the train on time. 



















